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NUTRITION 

Nutrition is defined as the process of intake of nutrients and its utilization by an organism in various biological 
activities. 
 
MODES OF NUTRITION: 

1. Autotrophic Mode of Nutrition: Autotrophic nutrition is a kind of nutrition in which the organism prepare 
their own food utilizing only the inorganic raw materials present in the surroundings. Examples: All green 
plants, cyanobacteria. 

2. Heterotrophic Mode of Nutrition: Heterotrophic nutrition is a kind of nutrition in which the organism 
derive energy from the intake and digestion of the organic substance prepared by autotrophs and other 
organic sources.Examples: Animals, humans, parasites and fungi. 
Types of Heterotrophic nutrition: 
(a) Saprophytic nutrition: saprophytic nutrition refers to such kind of nutrition in which the organisms 

derive their nutrients from dead and decaying organic matter. 
(b) Parasitic nutrition: parasitic nutrition is a type of nutrition in which the organisms derive their nutrients 

or food from other living organisms. Examples. Leech is an ectoparasite while Ascaris is an 
endoparasite. Cuscuta is a parasitic plant. 
 

AUTOTROPHIC NUTRITION IN GREEN PLANTS: 

¶ Photosynthesis: The process of photosynthesis can be defined as the conversion of light energy into 
chemical energy by the green parts of the plants. 
     6CO2 + 12 H2O + Light + Chlorophyll  ------------>     C6H12O6  +     6 H2O  +     6O2 

  Carbon Dioxide        water                              Glucose 

¶ Photosynthetic Pigments: The green pigments of green plants absorb visible light.  

¶ Site of Photosynthesis: Photosynthesis does not occur in all the cells of green plants. It occur only in those 
cells which possess the green coloured plastids, called chloroplasts. 

¶ Mechanism of Photosynthesis: The pigment chlorophyll present in the chloroplasts absorb visible light and 
after absorption creates such condition that water breaks into hydrogen protons, electrons and evolve 
molecular oxygen. This is called photolysis. 
The electrons and protons released by the photolysis of water are used up in the production of assimilatory 
power in the form of NADPH and ATP. This complete process which utilizes the light energy in photolysis of 
water, evolution of molecular oxygen and synthesis of assimilatory power has been assigned as the light 
reaction of photosynthesis. 
The biochemical reactions occurring one after the other in the form of a cycle which utilize assimilatory 
power of light reaction and convert CO2 into carbohydrate, is called the dark cycle or Calvin cycle. 
 

HETEROTROHIC NUTRITION IN ANIMALS: 

¶ The mode of nutrition in which animals take their food as a whole is called as holozoic nutrition. 
 

Nutrition in Amoeba: 



It is a microscopic organism. It normally occurs in water which has a lot of vegetation, decaying organic matter 
and bacteria. The mode of nutrition is holozoic and process of obtaining food is called phagocytosis. The 
nutrition involves following five steps: 

1. Ingestion.Amoeba ingests food by forming temporary finger-like projections called pseudopodia 
ŀǊƻǳƴŘ ƛǘΦ¢ƘŜ ŦƻƻŘ ƛǎ ŜƴƎǳƭŦŜŘ ǿƛǘƘ ŀ ƭƛǘǘƭŜ ǎǳǊǊƻǳƴŘƛƴƎ ǿŀǘŜǊ ǘƻ ŦƻǊƳ ŀ ŦƻƻŘ ǾŀŎǳƻƭŜ όΨǘŜƳǇƻǊŀǊȅ 
ǎǘƻƳŀŎƘΩύ ƛƴǎƛŘŜ ǘhe Amoeba. 

2. Digestion. Digestive enzymes react on food present in the food vacuole and break it down into simple 
and soluble molecules. 

3. Absorption. The digested simple and soluble substances pass out of food vacuole into the surrounding 
environment. 

4. Assimilation. i.e. food absorbed to obtain energy, growth and repair 
5. Egestion. The portion of food which is not digested and assimilated remains in the food vacuole. The 

undigested food is then thrown out of the body. 
 

 

 
 
Nutrition in Human Beings: 

¶ The various organs of the human digestive system in sequence are: Mouth, Oesophagus (Food pipe), 
Stomach, Small intestine and Large intestine. 

¶ The glands which are associated with the human digestive system are: Salivary glands, Liver and Pancreas. 

The various steps of nutrition in human beings are as follows: 

Ingestion:  
In human beings, food is ingested through the mouth. The food is put into the mouth with the help of hands. 
 
Digestion:  

¶ The digestion of food begins in the mouth itself. 

¶ The teeth cut the food into small pieces, chew and grind it. (Physical digestion) 

¶ The salivary glands in our mouth produce saliva (watery liquid) which contains an enzyme salivary amylase 
which digests the starch (carbohydrate) present in the food into sugar. (Chemical digestion) 

¶ Our tongue helps in mixing this saliva with food. 

¶ The digestion of food remains incomplete in mouth. 
Oesophagus:  

¶ The slightly digested food in the mouth is swallowed by the tongue and goes down the food pipe called 
oesophagus. 



¶ When the slightly digested food enters the food pipe, the walls of food pipe start contraction and 
expansion movements called as peristaltic movement. 

¶ This peristaltic movement of food pipe pushes the slightly digested into the stomach. 
Stomach:  

¶ The stomach is a J-shaped organ present on the left side of the abdomen. 

¶ The stomach walls contain s three tubular glands in it walls which secrete gastric juice. 

¶ The gastric juice contains three substances: Hydrochloric acid, the enzyme pepsin and mucus. 

¶ The hydrochloric creates an acidic medium which facilitates the action of the enzyme pepsin i.e. digestion 
of protein. 

¶ The mucus helps to protect the stomach wall from its own secretions of hydrochloric acid. 

¶ The partially digested food then goes from the stomach into the small intestine. 
Small intestine:  

¶ From the stomach, the partially digested food enters the small intestine. 

¶ The small intestine is the largest part (about 6.5m) of the alimentary canal. 

¶ The small intestine is very narrow and arranged in the form of a coil in our belly. 

¶ The small intestine in human beings is the site of complete digestion of food (like carbohydrates, 
proteins and fats) 

¶ The small intestine receives the secretion of two glands: Liver and Pancreas. 

¶ Liver secretes bile (greenish yellow liquid made in the liver and stored in gall bladder). 

¶ Bile performs two functions: 
1. Makes the acidic food coming from the stomach alkaline so that pancreatic enzymes can act on it. 
2. Bile salts break the fats present in the food into small globules making it easy for the enzymes to 

act and digest them. 
¶ The pancreas secretes pancreatic juice which contains enzymes like pancreatic amylase for breaking down 

starch, trypsin for digesting proteins and lipase for breaking down emulsified fats. 
¶ The walls of the small intestine contain glands which secretes intestinal juice. The enzymes present in it 

finally convert the proteins into amino acids, complex carbohydrates into glucose and fats into fatty acids 
and glycerol. 

¶ In this way the process of digestion converts the large and insoluble food molecules into small water 
soluble molecules. 

Absorption:  

¶ The small intestine is the main region for the absorption of digested food. 

¶ The inner surface of the small intestine has numerous finger-like projections called villi which increase the 
surface area for rapid absorption of digested food. 

¶ The digested food which is absorbed through the walls of the small intestine goes into our blood. 
Assimilation: 

¶ The blood carries digested and dissolved food to all the parts of the body where it becomes assimilated as 
part of the cells and is utilised for obtaining energy, building up new tissues and the repair of old tissues. 

Egestion:  

¶ The unabsorbed food is sent into the large intestine where more villi absorb water from this material. 

¶ The rest of the material is removed from the body via the anus. 

¶ The exit of this waste material is regulated by the anal sphincter. 



 

 
RESPIRATION 

The scientific meaning of respiration is a complex process. It separated into two parts:  
(a) Breathing (b) Cellular respiration. 
1. Breathing is a kind of ventilation in which the organisms take oxygen from the environment and release carbon 
dioxide. In higher animals, breathing is regarded as rhythmic movement of muscles and skeleton in order to 
increase the gaseous exchange across respiratory surface. 
2. Cellular respiration is a much more complex process that occurs inside the living cells. It is the oxidation 
respiratory substrate in the cells resulting in the release of carbon dioxide and energy. This respiration involves of 
energy in the form of ATP. 
 
 Types of Cellular Respiration: 
1) Aerobic Respiration: 
¶ The respiration which uses oxygen is called aerobic respiration. 
¶ In aerobic respiration, the glucose food is completely broken down into carbon dioxide and water by 

oxidation. 
¶ Aerobic respiration produces a considerable amount of energy for use by the organism which gets stored in 

the ATP molecules. 

 

¶ Mitochondria are the sites of aerobic respiration in the cells. Thus, the breakdown of pyruvate to give 
carbon dioxide, water and energy takes place in mitochondria.   

2) Anaerobic Respiration: 
¶ The respiration which takes place without oxygen is called anaerobic respiration. 
¶ The microscopic organisms like yeast and some bacteria obtain energy by anaerobic respiration (which is 

called fermentation). 
¶ In anaerobic respiration, the microorganisms like yeast break down glucose (food) into ethanol and carbon 

dioxide, and release energy. 
¶ Anaerobic respiration produces much less energy which gets stored in the ATP molecules. 



 

¶ Sometimes, when there is lack of oxygen in our muscle cells, another pathway for the breakdown of 
pyruvate is taken. Here the pyruvate is converted into lactic acid (which is also a three-carbon molecule) 
with the release of small amount of energy. 

 
Ҧ Exchange of Gases in Plants:  
During day time, the release of O2 in photosynthesis may be used in the aerobic respiration. At night, when there is 
no photosynthesis, utilization of O2 and elimination of CO2 occurs through stomata. In fact, the plants release 
CO2during night when there is no photosynthesis and release O2during day time when photosynthesis consumes 
CO2. 
In plants, there is no special means for transport of gases. These gases move entirely by diffusion. 
 
 
 
 
 
Ҧ The Respiratory System in Human Beings: 
 

 



1)Nose:There is a pair of external nostrils at the lower end of nose.The air enters through the nostrils.The air 
passing through nostrils is filtered by fine hairs that lines the passage.The passage is lined with mucus which help in 
this process. 

2)Throat or Pharynx:The nasal passage open behind into pharynx.It is a common passage for food and air.It leads 
into an air tube called trachea through a slit called glottis.The glottis always remain open except during 
swallowing.The glottis bear a flap called epiglottis.During swallowing epiglottis closes the glottis to avoid entry of 
food into air pipe. 

3)Trachea (Wind pipe):It is a thin walled tube that extends downwards through the neck and divides into two 
major bronchi.One major bronchi enters right lung and other left lung.  Trachea has cartilaginous rings to prevent it 
from collapsing in between breaths. 

4)lungs:In humans,the respiratory organs are lungs which provide the surface for the exchange of gases.The lungs 
lie in the thoracic cavity on the sides of the heart. 
The thoracic cavity is separated from abdominal cavity by muscular portion called diaphragm. 
Each lung is enclosed in two membrane,the pleura. 
 
5)Bronchi and bronchioles:Within the lungs the major bronchi further divide into secondary bronchi which sub-
divide into small tertiary bronchi and finally into bronchioles. 
Each bronchioles divide into alveolar duct which enters the alveolar sac or alveoli.The alveoli are made up of non-
ciliated squamous epithelium cells.It is surrounded by network of blood capillaries. 
(i)When we breathe in,chest cavity become large due to lifting of our ribs and flattening of diaphragm.Because of 
this,air is sucked into lungs and fills the alveoli.The blood brings carbon dioxide from rest of the body and release 
into the alveoli,and oxygen in the alveolar air is taken up by blood and transported to various cells in our body. 
(ii)When air is taken in and let out,lungs always contain a residual volume of air so that there is sufficient time for 
oxygen to be absorbed and carbon dioxide to be released. 
In humans respiratory pigment is Haemoglobin which has high affinity for oxygen. 

Transportation 
Transportation is a life process in which a substance synthesized or absorbed in one part of the organisms is carried 
to other parts of its body. 
TRANSPORTATION IN HUMAN BEINGS: In human beings, there are two circulatory systems through which the 
materials are transported to relevant organs and tissues. They are ς  

1) Blood Vascular System: A vascular system is that which has tubes full of fluid to be transported from one 
place to another. The blood vascular system comprises of heart, the organ which pumps and receives the 
blood, and blood vessels, which are tubes through which the blood flows.  

 
(A) BLOOD - 
 
 

 
 
ҦBlood cells are the cells which are produced during hematopoiesis and found mainly in the blood. Blood is 
composed of the blood cells which accounts for 45% of the blood tissue by volume, with the remaining 55% of the 
volume composed of plasma, the liquid portion of the blood. 
There are three types of blood cells. They are: 
(i)Red blood cells (Erythrocytes) 
(ii) White blood cells (Leukocytes) 



(iii) Platelets (Thrombocytes) 
1. Red Blood Cells (Erythrocytes) 

¶ Most abundant cells in the blood. Account for approximately 40 to 45 percent of the blood. 

¶ Nucleus Absent. 

¶ Can change shape without breaking. 

¶ Production of RBCs is controlled by erythropoietin. 

¶ RBC contains hemoglobin (33%). 

¶ The iron found in hemoglobin gives the blood its red color. 

¶ RBCs cannot repair themselves. 

¶ Life span of 120 days. 

¶ 4 million new erythrocytes are produced per second in human adults. 

¶ 20ς30 trillion red blood cells at any given time. 
Functions: 

¶ Transport oxygen from the lungs to the cells of the body. 

¶ Pick up carbon dioxide from other tissues and unload it in the lungs. 
2. White Blood Cells (Leukocytes) 

¶ Account for only about 1% of the blood. 

¶ They are the cells that make up the majority of the immune system. 

¶ It is the part of the body that protects itself against foreign substances and various types of infections. 

¶ They are made in the bone marrow from multi-potent cells called hematopoietic stem cells. 

¶ They exist in all parts of the body, including the connective tissue, lymph system, and the bloodstream. 

¶ Leukopenia is a low white blood cell count that can be caused by damage to the bone marrow from things 
like medications, radiation, or chemotherapy. 

¶ Leukocytosis is a high white blood cell count that can be caused by a number of conditions, including 
various types of infections, inflammatory disease in the body. 

3. Platelets (Thrombocytes) 

¶ Nucleus Absent. 

¶ Do not reproduce. 

¶ Small fragments of bone marrow cells. 

¶ 150,000ς400,000 platelets in each microliter of human blood. 
Functions 

¶ Platelets are the parts of cells that the body uses for clotting. 

¶ Helps to promote other blood clotting mechanisms. Example: Secrete procoagulants (clotting factors) to 
promote blood clotting. 

¶ They secrete vasoconstrictors which constrict blood vessels, causing vascular spasms in broken blood 
vessels. 

¶ They secrete chemicals that attract neutrophils and monocytes to sites of inflammation. 

¶ Dissolve blood clots when they are no longer needed. 

¶ Digest and destroy bacteria. 

¶ They secrete growth factors to maintain the linings of blood vessels. 
(B) BLOOD VESSELS 
      The blood vessels are elastic muscular tubes which carry blood. There are three kinds of blood vessels in human 
body - 

i) Arteries. They carry oxygen-rich blood away from the heart to all of the body's tissues. They branch into 
smaller and smaller arteries as they carry blood farther from the heart and into organs. 

ii) Capillaries. These small blood vessels connect the arteries and the veins. Their thin walls allow oxygen, 
nutrients, carbon dioxide, and other waste to pass to and from cells. 

iii) Veins. These are blood vessels that take blood back to the heart. They get become larger as they get 
closer to the heart. The superior vena cava is the large vein that brings blood from the head and arms 
to the heart, and the inferior vena cava brings blood from the abdomen and legs into the heart. 

 
The Human Heart: 
 The heart is a double pump. It is divided by septa into two halves : the right and the left. Each half consists 
of two communicating chambers : upper smaller auricle or artrium and lower larger ventricle. Thus, the heart has 
four chambers: The two chambers, called atria and two lower chambers, called left and right ventricles. They are 
valves between left atrium and left ventricle and between right atrium and right ventricle. These valves provide one 



ς way passage and prevent the return of blood. The walls of heart are composed of special muscle cells, called 
cardiac muscle fibres. 

 

 
 Function of human heart:- 

¶ It is a four chambered structure consisting - the right auricle, the left auricle, right ventricle and left 
ventricle. 

¶  The Auricles are smaller and placed above the ventricles. Auricles are partitioned by a muscular called 
septum. 

¶ The right auricle receives the deoxygenated blood from all parts of the body except the lungs. It pumps this 
blood into the right ventricle. Then, the right ventricle pumps the deoxygenated blood to the lungs. The 
left auricle receives oxygenated blood from the lungs through pulmonary veins. It pumps this blood into 
the left ventricle. The left ventricle pumps the oxygenated blood to the distant organs in the body. 

¶ Each auricle communicates with the ventricle of its side by a pore which is guarded by valves. These valves 
allow the blood to flow from the auricles to the ventricles but check its return to the auricles. Thus, the 
heart there is a complete separation of oxygenated and deoxygenated blood. The heart is enclosed in a 
double membrane called pericardium. It contains fluid which protects the heart from any shock or 
mechanical injury. 

¶ The heart collects blood through both the auricles and then distributes it through ventricles. The action of 
heart includes contraction and relaxation of the auricles and ventricles. 

¶  A contraction of heart is called systole and relaxation is called diastole. The contraction and relaxation 
occur in an automatic rhythmic fashion. The auricles and ventricles contract alternately. The rhythmic 
contraction and relaxation of heart is called a heartbeat. 
 

Blood Pressure 
 

Blood pressure is a serious health problem which affects nearly 40 to 50 per cent of the total population. 

Blood is a fluid connective tissue which is carried to all parts of our body with the help of the blood vessels called 
arteries. It plays a key factor in providing blood (thus oxygen and energy) to organs. 

Blood pressure is the force of blood against the arteries. An individual should maintain a normal blood pressure 
from 120 ς 140 / 70 ς 90 mm Hg. Blood pressure is given by two numbers, with one above or before the other ς 
120/80.120 ς This is called systolic pressure and 80 ς This is called diastolic pressure. 

Types Systolic blood pressure Diastolic blood pressure 

 

https://byjus.com/biology/blood-vessels/


 
2) Lymphatic System:  

Lymph is a special fluid called the tissue fluid. It plays a role in the exchange process of nutrients and gases that 
occurs through blood. Any excess fluid remaining in the cells and tissues is collected by the lymph and is drained 
into the veins, which carry blood. 
The lymph is also called extracellular fluid because it bathes the cells and lies outside the cells. It flows only in 
one direction, that is from tissues to heart, because the backflow is prevented by valves present in the major 
lymph vessels. 
Functions of Lymphatic System:  

(i) Lymph absorbs some of the fluid from the digestive tract. It passes proteins from circulation to 
tissues. It also carries the digested fat. 

(ii) The lymph drains excess fluid from extracellular spaces back into the blood. 
(iii) It also carries carbon dioxide and nitrogenous waste material from tissues to the blood. 

TRANSPORTATION OF MATERIALS IN PLANTS 
Transportation is the process that involves the movement of water and necessary nutrients to all parts of the 
plant for its survival. 
Transportation in Plant: 
Transportation is a vital process in plants. Trees transport all the nutrients and water it needs for survival from its 
roots to the tips of the leaves.  
In the case of transportation in plants, the biggest constraint is water as it ends up being a limiting factor in growth. 
 To overcome this problem, trees and other plants have the perfect system for the absorption and translocation of 
water.  

Plants contain a vast network of conducts which consist of xylem and phloem. This is more like the circulatory 
system that transports blood throughout the human body. Similar to the circulatory system in humans, the xylem 
and phloem tissues extend throughout the plant. These conducting tissues originate from the roots and move up 
through the trunks of trees. Later they branch off into the branches and then branching even further into every 
leaf, like spider webs.  

Transportation occurs in three levels in the case of plants: 

¶ Transportation of substance from one cell to another. 
¶ Long-Distance transport of sap within phloem and xylem. 
¶ The release and uptake of solute and water by individual cells. 

Definition 
The amount of pressure exerts on the 
arteries and blood vessels. 

The pressure which is exerted on the 
walls of the arteries. 

Normal Range 
In infants -95mmHg. In adults- 90-120 
mmHg. Age 6 ς 9 ς100 mmHg. 

In infantsς65 mm Hg. In adultsς 60-80 
mmHg. Age 6 ς 9 τ 65 mmHg. 

Ventricles of the 
Heart 

Left ventricles contract Fill with blood 

Reading of Blood 
Pressure 

The higher number is systolic pressure. 
The lower number is the diastolic 
pressure. 

Blood pressure inside 
the arteries 

Maximum Minimum. 

Blood vessels Contracts Relaxed 

Associated with the 
age 

LƴŎǊŜŀǎŜǎ ǿƛǘƘ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀƎŜ Decreases with the ƛƴŘƛǾƛŘǳŀƭΩǎ ŀƎŜ 

Occurs 
Systolic stage occurs when the left 
ventricle gets contracted. 

Diastolic stage occurs when the left 
ventricle gets relaxed. 

https://www.toppr.com/guides/physics/kinetic-theory/behaviour-of-gases/
https://byjus.com/biology/circulatory-system/
https://byjus.com/biology/circulatory-system/


Water Absorption In Plants: 
The water is absorbed in two ways by the plants: 

(a) Active Absorption: In the case of active absorption, water moves through symplast and it is absorbed 
according to the Diffusion Pressure Deficit changes. The rate of absorption is slow. It comprises of osmotic 
and non-osmotic forces.  
The rate of absorption does not significantly depend on humidity and temperature. It mainly depends on 
humidity and temperature. The force required for the absorption of water mainly generated in the root 
cells itself. There would be a decrease in the rate of water absorption if the metabolic inhibitors are 
applied. 

(b) Passive Absorption : The rate of absorption is fast. It occurs in rapidly transpiring plants. The movement of 
plants is through apoplast and it is absorbed due to transpiration pull and it is created due to the stress 
created in xylem sap. The rate of absorption significantly depends upon the rate of transpiration. The force 
required for the absorption of water mainly generated in the mesophyll cells. 
 

Transportation in Plants 
The water and minerals are transported in plants by two types of conducting tissues: 

¶ Xylem 
¶ Phloem 

Xylem: 
Xylem is a long, non-living tube running from the roots to the leaves through the stem. The water is absorbed by 
the root hair and undergoes cell to cell movement by osmosis until it reaches the xylem. This water is then 
transported through the xylem vessels to the leaves and is evaporated by the process of transpiration. 
The xylem is also composed of elongated cells like the phloem. However, xylem is especially accountable for 
transporting water to all parts of the plants from the roots. Since they serve such an important function, a single 
tree would have a lot of xylem tissues. 
 
Phloem: 
The phloem is responsible for translocation of nutrients and sugar like carbohydrates, 
produced by the leaves to areas of the plant that are metabolically active.  It is made up of living cells. The cells 
walls of these cells form small holes at the ends of the cells known as sieve plates. 
Transpiration: 
Transpiration is the driving force behind uptake and transport of water. It is the process of water evaporation 
through openings called stomata. This creates a pull by replacing the water that has evaporated. This pull in the 
xylem tissues extends all the way down due to the cohesive forces. This negative water pressure that occurs in the 
roots will eventually result in an increase of water uptake from the soil. 

https://byjus.com/biology/stomata/


 
¶ Force of Surface Tension 

As more molecules evaporate from the water film, there is an increase in the curvature of the meniscus which in 
turn increases the surface tension. Water from the surrounding cells is pulled towards this area to reduce the 
tension. 

¶ Water Potential Gradient 
Water moves from the roots to the leaves because of the water potential gradient. Water potential gradient is 
highest in the water surrounding the roots and lowest in the air space within the spongy parenchyma. 

¶ The force of Hydrogen Bonding between Water Molecules 
The water molecules stick to each other by hydrogen bonds. The above forces are communicated to water 
molecules within the xylem through the hydrogen bonds. 
 

Excretion 
άExcretion ƛǎ ŀ ōƛƻƭƻƎƛŎŀƭ ǇǊƻŎŜǎǎ ōȅ ǿƘƛŎƘ ŀƴ ƻǊƎŀƴƛǎƳ ƎŜǘǎ ǊƛŘ ƻŦ ŜȄŎŜǎǎ ƻǊ ǘƻȄƛŎ ǿŀǎǘŜ ǇǊƻŘǳŎǘǎ ƻŦ ƳŜǘŀōƻƭƛǎƳέΦ  
Egestion is not regarded as excretion because it is not the product made by the human body. It is the leftover part of the 
material taken into the gut through mouth.  
Osmoregulation: It is a process that maintains the amount of water and proper ionic balance in the body fluids.  
Excretion in Animals: 
Animals usually have definite excretory organs through which they eliminate waste products and water. The protozoans, 
the single celled animals, lose waste matter by simple diffusion through the cell membrane into the surrounding water. 
Some excretion and osmoregulation occurs by way of contractile vacuoles.  
The major excretory products of animals are nitrogenous compounds such as ammonia, urea and uric acid, bile 
pigments, water and small amounts of other waste products. 
Excretion in Human Beings: 
 



 
Excretion is the process of removal of toxic wastes from the body of an organism. The major wastes produced by us 
are: Carbon dioxide and Urea. Carbon dioxide is produced by the process of respiration and urea is produced by the 
decomposition of unused proteins in the liver. It is necessary to remove these wastes from our body as their 
accumulation is poisonous and harm us. There are different organs which removes waste from the body. These are 
lungs and kidneys. Our lungs excrete carbon dioxide and kidneys urea. So, the kidney is the main excretory organs 
of the human body. 
First we will see how carbon dioxide is removed through lungs: Carbon dioxide is produces as a waste product in 
the body by the oxidation of food during respiration. This carbon dioxide enters from the body tissues in to the 
blood stream by diffusion. Blood carries this carbon dioxide to the lungs. When we breathe out, then the lungs 
excrete carbon dioxide which goes in to the air through nostrils. 
The excretory system of human beings collects the liquid wastes of the body and helps it get rid of them. It consists 
of the following main organs: Two kidneys, two ureters, Bladder and Urethra. The kidneys are bean shaped organs 
towards the back of our body just above the waist. Everyone has two kidneys. Blood constantly passes through our 
kidneys. The renal artery or kidney artery brings in the dirty blood containing waste substances in to the kidneys. 
So, the function of kidney is to remove the poisonous substance urea, other waste salts and excess water from the 
blood and excrete them in the form of yellowish liquid called urine. The cleaned blood is carried away from the 
kidneys by the renal vein or kidney vein. 

 
The ureter, one from each kidney, opens in to urinary bladder. Ureters are the tubes which carry urine from the 
kidneys to the bladder. Here urine is stored. The bladder is big it store urine till the time we go to toilet. A tube 
called urethra which is connected with the bladder, urine is passed from the body through it. 
kidney and its function:  



In the structure of kidney it is shown that each kidney is made up of a large number of excretory units called 
nephrons. The nephron Ƙŀǎ ŀ ŎǳǇ ǎƘŀǇŜŘ ōŀƎ ŀǘ ƛǘǎ ǳǇǇŜǊ ŜƴŘ ǿƘƛŎƘ ƛǎ ŎŀƭƭŜŘ .ƻǿƳŀƴΩǎ ŎŀǇǎǳƭŜΦ ¢ƘŜ ƭƻǿŜǊ ŜƴŘ ƻŦ 
.ƻǿƳŀƴΩǎ ŎŀǇǎǳƭŜ ǘǳōŜ ǎƘŀǇŜŘ ŎŀƭƭŜŘ ǘǳōǳƭŜΦ !ƴŘ ǘƘŜǎŜ ǘƻƎŜǘƘŜǊ ŦƻǊƳ ƴŜǇƘǊƻƴΦ hƴŜ ŜƴŘ ƻŦ ŀ ǘǳōŜ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ 
ǘƘŜ .ƻǿƳŀƴΩǎ ŎŀǇǎǳƭŜ ŀƴŘ ƻǘƘŜǊ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǳǊƛƴŜ- ŎƻƭƭŜŎǘƛƴƎ ŘǳŎǘ ƻŦ ǘƘŜ ƪƛŘƴŜȅΦ ¢ƘŜ .ƻǿƳŀƴΩǎ ŎŀǇǎǳƭŜ 
contains a bundle of blood capillaries which is called glomerulus. One end of glomerulus is attached to the renal 
artery which brings the dirty blood containing the urea waste in to it and the other end is joined with renal vein for 
putting urea clean blood in to it. 

 
The function of glomerulus is to filter the blood passing through it. Only the small molecules of substances present 
in blood like glucose, amino acids, salts, urea and water etc. passes thǊƻǳƎƘ ƛǘ ŀƴŘ ŎƻƭƭŜŎǘǎ ŀǎ ŦƛƭǘǊŀǘŜ ƛƴ .ƻǿƳŀƴΩǎ 
capsule. The large molecules like proteins and blood cells cannot pass through glomerulus capillaries and remain 
behind in the blood. The nephron tubule allow the selective reabsorption of the useful substances like glucose, 
amino acids, salts and water in to blood capillaries. But urea remains behind the tubule and does not get 
reabsorbed in to blood capillaries. 

 
Working of the excretory system 
As discussed above the dirty blood containing waste like urea enters the glomerulus and blood is filtered here. 
5ǳǊƛƴƎ ŦƛƭǘǊŀǘƛƻƴ ǎǳōǎǘŀƴŎŜǎ ƭƛƪŜ ƎƭǳŎƻǎŜΣ ŀƳƛƴƻ ŀŎƛŘǎΣ ǎŀƭǘǎΣ ǿŀǘŜǊΣ ǳǊŜŀ ŜǘŎΦ ǇǊŜǎŜƴǘ ƛƴ ōƭƻƻŘ Ǉŀǎǎ ƛƴ ǘƻ .ƻǿƳŀƴΩǎ 
capsule and then enters the tubule of nephron. Here useful substances are reabsorbed in to the blood through 
blood capillaries surrounding the tubule. The liquid left behind the tubule of nephron is urine. The nephron carries 
this urine in to the collecting duct of the kidney from where it is carried to the ureter. And from here urine passes 
to the urinary bladder. And after some time urine is passed out of the body through urethra. 
What is Kidney failure or Renal failure? 
5ǳŜ ǘƻ ŀƴ ƛƴŦŜŎǘƛƻƴ ƛƴ ǘƘŜ ƪƛŘƴŜȅΣ ŀƴ ƛƴƧǳǊȅ ǘƻ ƪƛŘƴŜȅ ƻǊ ǊŜǎǘǊƛŎǘŜŘ ōƭƻƻŘ Ŧƭƻǿ ǘƻ ǘƘŜ ƪƛŘƴŜȅΩǎΣ Ƴŀȅ ǎǘƻǇ ǿƻǊƪƛƴƎ ŀƴŘ 
complete ŦŀƛƭǳǊŜ ƻŦ ƪƛŘƴŜȅΩǎ ŀƭƭƻǿǎ ǳǊŜŀ ŀƴŘ ƻǘƘŜǊ ǿŀǎǘŜ ǇǊƻŘǳŎǘǎ ǘƻ ōǳƛƭŘ ǳǇ ƛƴ ǘƘŜ ōƭƻƻŘΦ 9ǾŜƴ ǘƘŜ ŀƳƻǳƴǘ ƻŦ 



water in the body is not regulated which may cause death if the patient is not given proper treatment. The best 
solution is kidney transplant. In this the damaged kidney is removed and from healthy person matching kidney is 
transplanted by a surgical operation.  If, this is not possible then periodically patient is kept on a kidney machine by 
a procedure called dialysis. The kidney machine is also known as artificial kidney which removes waste products 
from the blood through dialysis. 

 
So, dialysis is the procedure used for cleaning the blood of a person by separating the waste substance urea from it. 
¢ƘŜ ōƭƻƻŘ ŦǊƻƳ ŀƴ ŀǊǘŜǊȅ ƛƴ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀǊƳ ƛǎ ƳŀŘŜ ǘo flow in to the dialyser of a dialysis machine made of long 
tubes of selectively permeable membrane which are coiled in a tank containing dialysis solution. The dialysis 
solution contains water, glucose and salts in similar concentrations to those in normŀƭ ōƭƻƻŘΦ !ǎ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ōƭƻƻŘ 
passes through the dialyzing solution, most of the wastes like urea present in it pass through the selectively 
permeable membrane cellulose tubes in to the dialyzing solution. The cleaned blood is pumped back in to a vein of 
ǘƘŜ ǇŀǘƛŜƴǘΩǎ ŀǊƳΦ 
 
 

MATHEMATICS  
CHAPTER ς2(POLYNOMIALS) 

Introduction 

If p(x) is a polynomial in x, the highest power of x in p(x) is called the degree of the polynomial p(x). For 
example, 4x + 2 is a polynomial in the variable x of degree 1, 2y2 ς 3y + 4 is a polynomial in the variable y of 

degree 2, 5x3 ς 4x2 + x ς 2 is a polynomial in the variable x of degree 3 and ◊ ◊ ◊ ◊  is a 

polynomial in the variable u of degree 6. Expressions like  
╧

 , ҞȄ Ҍ н,
● ●

etc., are not polynomials. 

 A polynomial of degree 1 is called a linear polynomial. For example, 2x ς оΣ ҞоȄ Ҍ рΣȅҌ Ҟн Σ  Ȅ ҍ , 3z + 4,u 

+1 , etc., are all linear polynomials. Polynomials such as 2x + 5 ς x2 , x3 + 1, etc., are not linear polynomials. A 
polynomial of degree 2 is called a quadratic polynomial. The namŜ ΨǉǳŀŘǊŀǘƛŎΩ Ƙŀǎ ōŜŜƴ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ 

ǿƻǊŘ ΨǉǳŀŘǊŀǘŜΩΣ ǿƘƛŎƘ ƳŜŀƴǎ ΨǎǉǳŀǊŜΩΦ 2x2+3x -  , y2 ς 2 , 2 ςx2 Ҍ ҞоȄ Σ  
◊ 

 
 -2u2 Ҍ рΣ ҞрǾ2 - ○ , 4 z2 + are 

some examples of quadratic polynomials (whose coefficients are real numbers). More generally, any 
quadratic polynomial in x is of the form ax2 Ҍ ōȄ Ҍ ŎΣ ǿƘŜǊŜ ŀΣ ōΣ Ŏ ŀǊŜ ǊŜŀƭ ƴǳƳōŜǊǎ ŀƴŘ ŀ ґ лΦ ! ǇƻƭȅƴƻƳƛŀƭ 
of degree 3 is called a cubic polynomial. Some examples of a cubic polynomial are 2 ς x3, x3 ΣҞнȄ3 , 3 ς x2 + x3 
, 3x3-2x2 +x -1 , In fact, the most general form of a cubic polynomial is 

    ax3 +bx2 +cx +d , 

ǿƘŜǊŜΣ ŀΣ ōΣ ŎΣ Ř ŀǊŜ ǊŜŀƭ ƴǳƳōŜǊǎ ŀƴŘ ŀ ґ лΦ 

QUESTION -Thegraphsof y = p(x)are giveninFig. 2.10 below,for somepolynomialsp(x). Find 
thenumberofzeroesofp(x),in eachcase 

 



 

Solutions: Graphical methodtofindzeroes:- 

Totalnumber ofzeroes in anypolynomialequation=totalnumber oftimes the curve intersects x-axis. 

(i) In thegivengraph, thenumberof zeroesof p(x)is 0 because thegraph is parallel 

tox-axisdoes not cut it at anypoint. 

(ii)  In thegivengraph, thenumberof zeroesof p(x)is 1 because thegraphintersects 

thex-axisatonlyonepoint. 

(iii)  In thegivengraph, thenumberof zeroesof p(x)is 3 because thegraphintersects 

thex-axisatanythreepoints. 

(iv) In thegivengraph, thenumberof zeroesof p(x)is 2 because thegraphintersects 

thex-axisattwo points. 

(v) In thegivengraph, thenumberof zeroesof p(x)is 4 because thegraphintersects 

thex-axisatfourpoints. 

(vi) In thegivengraph,thenumberof zeroes of p(x)is 3 because thegraphintersects 

thex-axisatthree points. 

 

QUADRATIC POLYNOMIALS: 

LŦ ʰϝ ŀƴŘ ʲϝ ŀǊŜ ǘƘŜ ȊŜǊƻŜǎ ƻŦ ǘƘŜ ǉǳŀŘǊŀǘƛŎ ǇƻƭȅƴƻƳƛŀƭ ǇόȄύ Ґ ŀȄ2 + bx + c, 

ʰ Ҍ ʲ Ґ ςΣ  ʰʲ Ґ  

♪ ╪▪▀ ♫  ╪►▄ DǊŜŜƪ ƭŜǘǘŜǊǎ ǇǊƻƴƻǳƴŎŜŘ ŀǎ ΨŀƭǇƘŀΩ ŀƴŘ ΨōŜǘŀΩ ǊŜǎǇŜŎǘƛǾŜƭȅ 

QUESTION :Find the zeroes of the quadratic polynomial x2 + 7x + 10, and verify the relationship 

between the zeroes and the coefficients.  

Solution : We have x2 + 7x + 10 = (x + 2)(x + 5). 

 So, the value of x2 + 7x + 10 is zero when x + 2 = 0 or x + 5 = 0, i.e., when x = ς 2 or x = ς5. Therefore, 

the zeroes of x2 + 7x + 10 are ς 2 and ς 5.  

Now, sum of zeroes = -2+(-5)=-7= -  

Product of the zeroes=-2(-5)=10. 



QUESTION -Find a quadratic polynomial, the sum and product of whose zeroes are ς 3 and 2, 

respectively . 

SOLUTION -Let the quadratic polynomial be ax2 Ҍ ōȄ Ҍ ŎΣ ŀƴŘ ƛǘǎ ȊŜǊƻŜǎ ōŜ ʰ ŀƴŘ ʲΦ ²Ŝ ƘŀǾŜ 

   ʰ Ҍ ʲ Ґ ς 3 =  

ŀƴŘʰʲ Ґ н Ґ 

If a = 1, then b = 3 and c = 2. 

So, one quadratic polynomial which fits the given conditions is x2 + 3x + 2 . 

CUBIC POLYNOMINAL - 

The zeroes of the cubic polynomial ax3 + bx2 + cx + d, then 

ʰ Ҍ ʲ Ҍ ʴ Ґ
Ἢ

Ἡ
 

ʰʲ Ҍ ʲʴ Ҍ ʴʰ Ґ
Ἣ

Ἡ
 

ʰ ʲ ʴ Ґ
Ἤ

Ἡ
 . 

QUESTION -Verify that 3, ς1, are the zeroes of the cubic polynomial 

p(x) = 3x3 ς 5x2 ς 11x ς 3, and then verify the relationship between the zeroes and thecoefficients. 

SOLUTION -Comparing the given polynomial with ax3 + bx2 + cx + d, we get 

a = 3, b = ς 5, c = ς11, d = ς 3. Further 

p(3) = 3 × 33 ς (5 × 32 ) ς (11 × 3) ς 3 = 81 ς 45 ς 33 ς 3 = 0 , 

p(ς1) = 3 × (ς1)3 ς 5 × (ς1)2 ς 11 × (ς1) ς 3 = ς3 ς 5 + 11 ς 3 = 0, 

p(  )  = 3×  )3 ς 5 × (  2 - 11×  -3  

=
 

π 

Therefore, 3, ς1 and are the zeroes of 3x3 ς 5x2 ς 11x ς 3. 

{ƻΣ ǿŜ ǘŀƪŜ ʰ Ґ оΣ ʲ Ґ ςм ŀƴŘ ʴ Ґ 

Now , 

ʰ Ҍ ʲ Ҍ ʴҐ3+( ҍ1) +(  ) =2  =   =   =  , 

ʰʲ Ҍ ʲ ʴ Ҍʴʰ = 3×(-1) +(-1)×(  +( ×3 = -3 +  -1=  =  , 

ʰʲʴ = 3× (-1) ×(  ) =1=  =  . 



QUESTION -Find thezeroesof thefollowingquadraticpolynomialsand verifytherelationshipbetweenthe 

zeroesandthe coefficients 

6x2ς3ς7x. 

 

SOLUTION - 6x2ς7xς3 =(3x+1)(2x-3) 

Therefore,zeroesofpolynomialequation6x
2
ï3ï7xare(-1/3, 3/2) 

Sumof zeroes =-(1/3)+(3/2) = (7/6) = -(Coefficientofx)/(Coefficientof x
2
) 

Productofzeroes =-(1/3)×(3/2) =-(3/6)= (Constantterm)/(Coefficientofx
2 
) 

 

QUESTION -Find a quadraticpolynomialeachwiththegivennumbers asthe sum andproduct of 

itszeroesrespectively. 

ã2,1/3 

 

SOLUTION -Sum ofzeroes Ґʰ Ҍʲ=ã2 

Productofzeroes Ґʰ ʲҐмκо 

ḈLŦʰand̡ ŀǊŜzeroesofanyquadraticpolynomial,thenthequadraticpolynomialequationcanbewritten 

directlyas:- 

x2ςόʰҌʲύȄҌʰʲҐл 

x2ς(ã2)x + (1/3)=0 

3x2-3ã2x+1 =0 

Thus,3x2-3ã2x+1isthequadratic polynomial. 

QUESTION -Dividethepolynomialp(x)bythepolynomialg(x)andfindthequotientandremainderineachofthefollowing 

p(x)=x4ς5x+6,g(x) =2ςx2 

SOLUTION -Given, 

Dividend = p(x) =x4-5x + 6= x4 +0x2ς5x+6 

Divisor = g(x) = 2ςx2= ςx2+2 



 

Therefore, upondivisionweget, 

Quotient=-x2-2 

Remainder=-5x + 10 

 

QUESTION -Checkwhether the firstpolynomialis a factorofthe secondpolynomialby 

dividingthesecondpolynomialbythefirstpolynomial: 

x2+3x+1, 3x4+5x3-7x2+2x+2 

SOLUTION -Given, 

Firstpolynomial= x
2
+3x+1 

Second polynomial= 3x
4
+5x

3
-7x

2
+2x+2 

 

As we cansee,theremainderisleftas0.Therefore,we saythat,x
2
+3x+ 1isa factorof3x

4
+5x

3
-7x

2
+2x+2. 

QUESTION- Obtain all other zeroes of3x
4
+6x

3
-2x

2
-10x-5,if two of its zeroes areã(5/3)and- ã(5/3). 

SOLUTION -Since thisisapolynomialequation ofdegree 4,hence there will be total 4 roots. 



ã(5/3)and-ã(5/3)arezeroesof polynomial f(x). 

Ḉ(x-ã(5/3))(x+ã(5/3)=x
2
-(5/3)=0 

(3x2ī5)=0,isa factorofgiven polynomialf(x). 

Now,whenwewilldividef(x)by(3x2ī5)thequotientobtainedwillalsobeafactoroff(x)andtheremainderwillbe 0 

 

Therefore,3x4 +6x3ī2x2 ī10xï5=(3x2ï5)(x2+2x+1) 

Now,on further factorizing(x2+2x+1)we get, 

x2+2x+1 =x2+x+x+1 =0 

x(x+1)+1(x+1)=0 

(x+1)(x+1)=0 

So,its zeroes are givenby:x= ī1 andx=ī1. 

Therefore,allfour zeroesofgivenpolynomialequation are: 

ã(5/3),-ã(5/3),ī1andī1.Hence,istheanswer. 

 

ENGLISH  

Chapter 2 Nelson Mandela- Long Walk to Freedom 

 About the author: Nelson Mandela was born on 18 July , 1918 in the village of Mvezo in Umtata, , then a part of 
{ƻǳǘƘ !ŦǊƛŎŀΩǎ ŎŀǇŜ ǇǊƻǾƛƴŎŜΦ IŜ ǇŀǎǎŜŘ ǘƘƛǊǘȅ ȅŜŀǊǎ ƛƴ ǇǊƛǎƻƴ ŦƻǊ ŦƛƎƘǘƛƴƎ ŀƎŀƛƴǎǘ ǘƘŜ !ǇŀǊǘƘŜƛŘ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀΦ 
Finally , democratic elections were held in 1994 and Mandela became the first black president of a new nation.  
 
 



SHORT SUMMARY :  
First non racial democratic government in South Africa :  
It was a clear and bright morning of 10th May 1994. Many world leaders gathered there . They wanted to pay 
respect to a new democratic non racial government . It was the end of white supremacy in South Africa.  
The oath ceremony :  
¢ƘŜ ƻŀǘƘ ŎŜǊŜƳƻƴȅ ǘƻƻƪ ǇƭŀŎŜ ƛƴ ¦ƴƛƻƴ ōǳƛƭŘƛƴƎǎ ƛƴ tǊŜǘƻǊƛŀΦ aŀƴŘŜƭŀΩǎ ǘǳǊƴ ŎŀƳŜ ŀƴŘ ƘŜ ǿŀǎ ǎǿƻǊƴ ƛƴ ŀǎ ǘƘŜ 
president . He eagerly took an oath for the welfare of the people. The most important sentence told by him was 
ǘƘŀǘ ά bŜǾŜǊΣ ƴŜǾŜǊ ŀƴŘ ƴŜǾŜǊ ŀƎŀƛƴ ǎƘŀƭƭ ƛǘ ōŜ ǘƘŀǘ ǘƘƛǎ ōŜŀǳǘƛŦǳƭ ƭŀƴŘ ǿƛƭƭ ŀƎŀƛƴ ŜȄǇŜǊƛŜƴŎŜ ǘƘŜ ƻǇǇǊŜǎǎƛƻƴ ƻŦ ƻƴŜ 
ōȅ ŀƴƻǘƘŜǊ Φ ¢ƘŜ ǎǳƴ ǎƘŀƭƭ ƴŜǾŜǊ ǎŜǘ ƻƴ ǎƻ ƎƭƻǊƛƻǳǎ ŀ ƘǳƳŀƴ ŀŎƘƛŜǾŜƳŜƴǘ Φ [Ŝǘ ŦǊŜŜŘƻƳ ǊŜƛƎƴΦ DƻŘ ōƭŜǎǎ !ŦǊƛŎŀέ Φ  
WŜǘΩǎ ŘŜƳonstration to pay respect:  
Then the jets started the demonstration over the buildings. It was a patterns of generals and police officers to show 
their loyalty to the nation . Then the military generals having medals on chests saluted Mandela. He thought that 
theses were the generals who might have arrested him once .  
Memories of freedom fighters against apartheid policy:  
Mandela remembered the this day came after the sacrifices of thousands of people. The policy of apartheid gave a 
deep wound to South Africa.Those people who had lost their lives for the country taught him the real meaning of 
courage . No one is born to hate others. People must learn to love because if they can learn to hate, they can learn 
to love also. Love is the natural quality that develops in our hearts . He remembered the great freedom fighters -----
- Oliver Tambo, Yusuf Dadoo,Walter Sisulu, Chief Luthuli and Robert Sobukwe.  
/ƻǳǊŀƎŜ ŘŜŦƛƴŜŘ ōȅ aŀƴŘŜƭŀ ŀƴŘ ƳŀƴΩǎ ŘǳǘƛŜǎ ǘƻ ŦǳƭŦƛƭΥ  
Mandela defined courage in his own words. In his opinion , courage was not the absence of fear but the victory 
over it. This was the idea that took him towards victory. After this he told that man has twin obligations --------- first 
is to his family , parents and relatives, second is to the country and community. It was difficulty for him to fulfil the 
duty towards country due to the apartheid policy . So he decided to use courage against it.  
¢ǊǳŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ƻǇǇǊŜǎǎƻǊΩǎ ƳƛƴŘ Υ  
In the end of the chapter , ǿŜ ŦƛƴŘ ǘƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǘƘŜ ǘǊǳŜ ŎƻƴŘƛǘƛƻƴ ƻŦ ƻǇǇǊŜǎǎƻǊΩǎ ƳƛƴŘ ΦabŀƴŘŜƭŀ ŘŜǎŎǊƛōŜŘ 
ǘƘŀǘ ŀ Ƴŀƴ ǿƘƻ ǘŀƪŜǎ ŀǿŀȅ ƻǘƘŜǊΩǎ ŦǊŜŜŘƻƳ ƎŜǘǎ ƘŀǘǊŜŘ Φ bƻ ƻƴŜ ƛǎ ŦǊŜŜ ƛŦ ƘŜ ƛǎ ǘŀƪƛƴƎ ƻǘƘŜǊǎ ŦǊŜŜŘƻƳΦ ¢ƘŜ ƳƛƴŘ ƻŦ 
oppressor is full of hatred. So we should not rob the freedom of others.  
 
TEXT BOOK BASED QUESTIONS:  
 
Q1. Where did the ceremonies take place?  
The ceremony took place in the amphitheatre of union buildings in Prettoria. It was a special occasion. There are 
many public buildings in India that are made of sandstone , such as the Redc fort , The Hawa mahal, The Jama 
Masjid etc.  
 
vнΦ ²Ƙȅ ƛǎ aŀȅ мл ƛǎ Ψŀƴ !ǳǘǳƳƴ ŘŀȅΩ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀΚ  
aŀȅ мл ƛǎ Ψŀƴ !ǳǘǳƳƴ 5ŀȅΩ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀ ōŜŎŀǳǎŜ ƻƴ ǘƘƛǎ Řŀȅ ǘƘŜ ŘŜƳƻŎǊŀǘƛŎ ƎƻǾŜǊƴƳŜƴǘ ǘƻƻƪ ƻŀǘƘΦ Lƴ !ǳǘǳƳƴ 
seasons , old leaves fall down from trees and new leaves come into the trees.  
 
vоΦ !ǘ ǘƘŜ ōŜƎƛƴƴƛƴƎ ƻŦ Ƙƛǎ ǎǇŜŜŎƘ Σ aŀƴŘŜƭŀ ƳŜƴǘƛƻƴ ά ŀƴ ŜȄǘǊŀƻǊŘƛƴŀǊȅ ƘǳƳŀƴ ŘƛǎŀǎǘŜǊέΦ ²Ƙŀǘ ŘƻŜǎ ƘŜ ƳŜŀƴ ōȅ 
ǘƘƛǎΚ ²Ƙŀǘ ƛǎ ǘƘŜ ά ƎƭƻǊƛƻǳǎ ƘǳƳŀƴ ŀŎƘƛŜǾŜƳŜƴǘέ ƘŜ ǎǇŜŀƪǎ ƻŦ ŀǘ ǘƘŜ ŜƴŘΚ  
At the begiƴƴƛƴƎ ƻŦ Ƙƛǎ ǎǇŜŜŎƘ Σ aŀƴŘŜƭŀ ƳŜƴǘƛƻƴǎ ά ŀƴ ŜȄǘǊŀƻǊŘƛƴŀǊȅ ƘǳƳŀƴ ŘƛǎŀǎǘŜǊέΦ Lǘ ŜŀǎŘ ǘƘŜ ǇƻƭƛŎȅ ƻŦ 
apartheid in South Africa. People were the victim of racial discrimination. Now they had achieved freedom . The 
άƎƭƻǊƛƻǳǎ ƘǳƳŀƴ ŀŎƘƛŜǾŜƳŜƴǘέ ƘŜ ǎǇŜŀƪǎ ƻŦ ŀǘ ǘƘe end is that they will never be oppressed.  
 
Q4. What does Mandela thank the international leaders for?  
Mandela thanks the international leaders for their support to first anti racial democratic government in South 
Africa. It was a victory of common people for justice , peace and humanity.  
 
Q5. What does courage mean to Mandela?  
To Mandela , courage means the triumph over fear. According to him, a brave man is not he who does not feel 
afraid , but he who conquers that fear.  
 
vсΦ ²Ƙŀǘ Ψ ǘǿƛƴ ƻōƭƛƎŀǘƛƻƴ Ψ ŘƻŜǎ aŀƴŘŜƭŀ ƳŜƴǘƛƻƴ Κ  
aŀƴŘŜƭŀ ƳŜƴǘƛƻƴǎ ǘƘŀǘ ŜǾŜǊȅ Ƴŀƴ Ƙŀǎ Ψǘǿƛƴ ƻōƭƛƎŀǘƛƻƴǎΩΦ ¢ƘŜ ŦƛǊǎǘ ƻōƭƛƎŀǘƛƻƴ ƛǎ ǘƻǿŀǊŘǎ ŦŀƳƛƭȅΣǇŀǊŜƴǘǎΣǿƛŦŜ ŀƴŘ 
children . The second obligation is to work for his people , community and the nation.  
 



 
 
Q7. Does Mandela think that the oppressoe is free? Why/Why not?  
aŀƴŘŜƭŀ ǘƘƛƴƪǎ ǘƘŀǘ ǘƘŜ ƻǇǇǊŜǎǎƻǊ ƴƻǘ ŦǊŜŜ Φ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ŀ Ƴŀƴ ǿƘƻ ǘŀƪŜǎ ŀǿŀȅ ƻǘƘŜǊΩǎ ŦǊŜŜŘƻƳ ƛǎ ŀ ǇǊƛǎƻƴŜǊ ƻŦ 
hatred . According to Mandela, neither the oppressor nor the oppressed is free. Both are equal as they are robbed 
of their humanity.  
 
vуΦ ²Ƙŀǘ ŘƻŜǎ aŀƴŘŜƭŀ ƳŜŀƴ ǿƘŜƴ ƘŜ ǎŀȅǎ ƘŜ ƛǎ ά ǎƛƳǇƭȅ ǘƘŜ ǎǳƳ ƻŦ ŀƭƭ ǘƘƻǎŜ !ŦǊƛŎŀƴ tŀǘǊƛƻǘǎ ά ǿƘƻ ƘŀŘ ƎƻƴŜ 
before him?  
Mandela wants to say that he was not all alone on the path of freedom . He was guided by all those 
Africanspatriots who had gone before him. They were also tortured for their mission.  
 
vфΦ ²ƻǳƭŘ ȅƻǳ ŀƎǊŜŜ ǘƘŀǘ ǘƘŜ ά ŘŜǇǘƘǎ ƻŦ ƻǇǇǊŜǎǎƛƻƴ ά ŎǊŜŀǘŜέ ƘŜƛƎƘǘǎ ƻŦ ŎƘŀǊŀŎǘŜǊέΚ Iƻǿ ŘƻŜǎ aŀƴŘŜƭŀ ƛƭƭǳǎǘǊŀǘŜǎ 
this argument?  
Yes, it is true that the depths of oppression create heights of character. World history is full of such examples 
where oppression produced great leaders.In South Africa, oppression and brutality produced great leaders like ----- 
Oliver Tambo , Walter Sisulu,Chief Lu. We can say that history of India is full of such leaders like Subhash Chandra 
bose, Chandra shekhar Azad and Mahatma Gandhi.  
 
vмлΦ Iƻǿ ŘƻŜǎ aŀƴŘŜƭŀΩǎ ƘǳƴƎŜǊ ŦƻǊ ŦǊŜŜŘƻƳ ŎƘŀƴƎŜ Ƙƛǎ ƭƛŦŜΚ  
Mandela was not with a hunger for freedom.But when he realised that freedom had been taken away from him,he 
decided to get it.HIS decision made him hungry for freedom.Now he had changed in bold,and a men without 
ƘƻƳŜΦIŜ ƘŀŘ ƴƻ ŦŜŀǊ ƛƴ Ƙƛǎ ƘŜŀǊǘΦIŜ ƘŀŘ ƻƴƭȅ ƻƴŜ ŘǊŜŀƳ ŀƴŘ ƛǘ ǿŀǎ άŦǊŜŜŘƻƳέǘƻ ŀƭƭΦ  
 
Q11. Discuss NŜƭǎƻƴ aŀƴŘŜƭŀ ŀǎ ŀ ƘŜǊƻ ƻŦ ǎƻǳǘƘ !ŦǊƛŎŀΩǎ ŦǊŜŜŘƻƳ ƳƻǾŜƳŜƴǘΦ  
bŜƭǎƻƴ aŀƴŘŜƭŀ ǿŀǎ ŀ ǘǊǳŜ ƘŜǊƻ ƻŦ ǎƻǳǘƘ ŀŦǊƛŎŀΩǎ ŦǊŜŜŘƻƳ ƳƻǾŜƳŜƴǘΦIƛǎ ŎƻƴǎŎƛŜƴŎŜ ŀƴŎƻǳǊŀƎŜŘ ƘƛƳ ǘƻ ŘŜƳŀƴŘ ŀ 

respectful and unique life for all His soul cleared him about the twin obligations for everyone.He was always 

determined to fulfil them . He performed his obligations for his family as well as for his community .Although he 

was prevented from doing so,yet did not stop and discouraged. He became home less. In spite for all these 

difficulties he could not change his decision. He thought deeply for his community and joined the African National 

Congress .In the prison he faced tortures for the freedom. He had a soul power to chalange the racial system of the 

white . He did not care the apartheid policy and announced that this policy had created a lasting wound in the 

country . He fought against it .At last he got success. He became the first black presendent of south Africa. 
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INTRODUCTION 

 ω ! ŦƻǊŜǎǘ ƛǎ ŀ ƭŀǊƎŜ ŀǊŜŀ ƻŦ ƭŀƴŘ ǿƘƛŎƘ ƛǎ ǘƘƛŎƪƭȅ ŎƻǾŜǊŜŘ ǿƛǘƘ ǘǊŜŜǎ ŀƴŘ Ŧǳƭƭ ƻŦ ǿƛƭŘ ŀƴƛƳŀƭǎ ΦhǳǊ ŜŀǊǘƘ ƛǎ ƘƻƳŜ ŦƻǊ 

millions of living beings, starting from micro-organisms and bacteria, li to banyan trees, elephants and blue whales. 

Importance of forest 

¶ Provide fresh and pure air. 

¶ Provide shelter to bird and animals. 

¶ Provide woods, herbs ,fruits and medicine. 

¶ Helps in prevent floods and soil erosion. 

FLORA AND FAUNA  

ωLƴŘƛŀ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǊƛŎƘŜǎǘ ŎƻǳƴǘǊƛŜǎ ƛƴ ǘŜrms of its vast array of biological diversity, an nearly 8 per cent of 

the total number of species in the world (estimated to be 1.6 million). 

ω!ǘ ƭŜŀǎǘ мл ǇŜǊŎŜƴǘ ƻŦ LƴŘƛŀΩǎ ǊŜŎƻǊŘŜŘ ǿƛƭŘ ŦƭƻǊŀ ŀƴŘ нл ǇŜǊ ŎŜƴǘ ƻŦ ƛǘǎ ƳŀƳƳŀƭǎ ŀǊŜ ƻƴ ǘƘŜ ǘƘǊŜŀǘŜƴŜŘ ƭƛǎǘΦ 

Ҧ aŀƴȅ ŀǊŜ ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ ΨŎǊƛǘƛŎŀƭΩΣ ǘƘŀǘ ƛǎ ƻƴ ǘƘŜ ǾŜǊƎŜ ƻŦ ŜȄǘƛƴŎǘƛƻƴ ƭƛƪŜ ǘƘŜ ŎƘŜŜǘŀƘΣ Ǉƛƴƪ-he duck etc. 

 

Classification of Species 

ω 

The International Union for Conservation of Nature and Natural Resources (IUCN) has classified plants and animals 

in order of existence: 

Ҧ Normal Species: Species whose population levels are considered to be normal for their survival such as cattle, 

sal, pine, rodents, etc. 

Ҧ Endangered Species: These are species which are in danger of extinction. For example, black buck, crocodile, 

Indian wild ass etc. 

Ҧ Vulnerable Species: These are species whose population has declined to levels from where likely to move into 

the endangered category in the near future if the negative factors continue operate. For examples, blue sheep, 

Asiatic elephant, Gangetic dolphin, etc. 

Ҧ Rare Species: Species with small population may move into the endangered or vulnerable category if the 

negative factors affecting them continue to operate. For example, Himalayan bear, wild Asiatic buffalo, desert fox 

and hornbill, etc. 

Ҧ Endemic Species: These are species which are only found in some particular areas usually isolated by natural or 

geographical barriers. For example, Andaman teal, Nicobar pigeon, and wild pig, mithun in ArunchalPradesh. 

Ҧ Extinct Species: These are species which are not found after searches of known or likely are wherethey may 

occur. For example, Asiatic cheetah,  



Causes of depletion of flora and fauna  

Human beings transformed nature into a resource obtaining directly and indirectly from the 

forests and wildlife such as wood, barks, leaves, rubber, medicines, dyes, food, fuel, fodder, ma etc. which depleted 

our forests and wildlife. 

ω¢ƘŜ ǾŀǊƛƻǳǎ ŦŀŎǘƻǊǎ ǘƘŀǘ ŎŀǳǎŜ ŘŜǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ŦƭƻǊŀ ŀƴŘ Ŧŀǳƴŀ ŀǊŜΥ 

Ҧ [ŀǊƎŜ-scale development projects 

Ҧ {ƘƛŦǘƛƴƎ ŎǳƭǘƛǾŀǘƛƻƴ 

Ҧ aƛƴƛƴƎ 

Ҧ DǊŀȊƛƴƎ ŀƴŘ ŦǳŜƭ-wood collection 

Ҧ hǾŜǊ-population 

ωCŀŎǘƻǊǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŘŜŎƭƛƴŜ ƛƴ LƴŘƛŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ: 

Ҧ Iŀōƛǘŀǘ ŘŜǎǘǊǳŎǘƛƻƴ 

Ҧ IǳƴǘƛƴƎ 

Ҧ tƻŀŎƘƛƴƎ 

Ҧ hǾŜǊ-exploitation 

Ҧ 9ƴǾƛǊƻƴƳŜƴǘŀƭ Ǉƻƭƭǳǘƛƻƴ 

Ҧ tƻƛǎƻƴƛƴƎ 

Ҧ CƻǊŜǎǘ fires 

 

Conservation of Forest and Wildlife in India 

ω/ƻƴǎŜǊǾŀǘƛƻƴ ǇǊŜǎŜǊǾŜǎ ǘƘŜ ŜŎƻƭƻƎƛŎŀƭ ŘƛǾŜǊǎƛǘȅ ŀƴŘ ƻǳǊ ƭƛŦŜ ǎǳǇǇƻǊǘ ǎȅǎǘŜƳǎ ς water, air and 

ω5ǳŜ ǘƻ ŎƻƴǎŜǊǾŀǘƛƻƴƛǎǘϥǎ ŘŜƳŀƴŘΣ ¢ƘŜ LƴŘƛŀƴ ²ƛƭŘƭƛŦŜ όtǊƻǘŜŎǘƛƻƴύ !Ŏǘ ǿŀǎ ƛƳǇƭŜƳŜƴǘŜŘ ƛƴ мфт ǾŀǊƛƻǳǎ provisions 

for protecting habitats. 

Ҧ ¢ƘŜ ŀƛƳ ƻŦ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ǿŀǎ ǇǊƻǘŜŎǘƛƴƎ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ǇƻǇǳƭŀǘƛƻƴ ƻŦ ŎŜǊǘŀƛƴ ŜƴŘŀƴƎŜǊŜŘ ǎǇŜŎƛŜǎ ōȅ ōŀƴƴƛƴƎ 

hunting, giving legal protection to their habitats, and restricting trade in w 

Ҧ ¢ƘŜ ŎŜƴǘǊŀƭ ŀƴŘ Ƴŀƴȅ ǎǘŀǘŜ ƎƻǾŜrnments established national parks and wildlife sanctuaries 

Ҧ ¢ƘŜ ŎŜƴǘǊŀƭ ƎƻǾŜǊƴƳŜƴǘ ŀƭǎƻ ŀƴƴƻǳƴŎŜŘ ǎŜǾŜǊŀƭ ǇǊƻƧŜŎǘǎ ŦƻǊ ǇǊƻǘŜŎǘƛƴƎ ǎǇŜŎƛŦƛŎ ŀƴƛƳŀƭǎΣ ǿƘƛŎƘ ǿŜǊŜ ƎǊŀǾŜƭȅ 

threatened, including the tiger, the one-horned rhinoceros and others. 

 

ωProject Tiger was also launched by the Government of India in the year 1973 to save the endangered species of 

tiger in the country. 

ω¦ƴŘŜǊ Wildlife Act of 1980 and 1986, several hundred butterflies, moths, beetles, and other  Types and 

Distribution of Forest and Wildlife Resources 



ωLƴ LƴŘƛŀΣ ƳǳŎƘ ƻŦ ƛǘǎ ŦƻǊŜǎǘ ŀƴŘ ǿƛƭŘƭƛŦŜ ǊŜǎƻǳǊŎŜǎ ŀǊŜ ŜƛǘƘŜǊ ƻǿƴŜŘ ƻǊ ƳŀƴŀƎŜŘ ōȅ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ 

The forests are classified under the following categories: 

Ҧ Reserved Forests: These forests are regarded as the most valuable as far as the conservati forest and wildlife 

resources are concerned. It covers half of the total forest land. 

Ҧ Protected Forests: This forest land are protected from any further depletion. Almost one-thi the total forest area 

is protected forest. 

Ҧ Unclassed Forests: These are other forests and wastelands belonging to both government private individuals 

and communities. 

Community and Conservation 

ω¢ƘŜ ŦƻǊŜǎǘǎ ŀǊŜ ŀƭǎƻ ƘƻƳŜ ǘƻ ǎƻƳŜ ƻŦ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŎƻƳƳǳƴƛǘƛŜǎΦ 

Ҧ [ƻŎŀƭ ŎƻƳƳǳƴƛǘƛŜǎ ŀǊŜ ǎǘǊǳƎƎƭƛƴƎ ǘƻ ŎƻƴǎŜǊǾŜ ǘƘŜǎŜ habitats along with government officials to secure their long-

term livelihood. 

ωLƴ Sariska Tiger Reserve, Rajasthan, villagers have fought against mining by citing the Wildlife Protection Act. 

ω¢ƘŜ ŦŀƳƻǳǎ /ƘƛǇƪƻ aƻǾŜƳŜƴǘ ƛƴ ǘƘŜ IƛƳŀƭŀȅŀǎ Ƙŀǎ ǎǳŎŎŜǎǎŦǳƭƭȅ Ǌesisted deforestation in se areas 

Ҧ !ƭǎƻ ǎƘƻǿƴ ǘƘŀǘ ŎƻƳƳǳƴƛǘȅ ŀŦŦƻǊŜǎǘŀǘƛƻƴ ǿƛǘƘ ƛƴŘƛƎŜƴƻǳǎ ǎǇŜŎƛŜǎ Ŏŀƴ ōŜ ŜƴƻǊƳƻǳǎƭȅ ǎǳŎŎŜǎǎŦǳƭ 

ωCŀǊƳŜǊǎ ŀƴŘ ŎƛǘƛȊŜƴΩǎ ƎǊƻǳǇǎ ƭƛƪŜ ǘƘŜ .ŜŜƧ .ŀŎƘŀƻ!ƴŘƻƭŀƴ ƛƴ ¢ŜƘǊƛ ŀƴŘ bŀǾŘŀƴȅŀ ƘŀǾŜ ǎƘƻǿ ǘƘŀǘ ŀŘŜǉǳŀǘŜ ƭŜǾŜƭǎ 

of diversified crop production without the use of synthetic chemicals are possible and economically viable. 

ωWƻƛƴǘ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ όWCaύ ǇǊƻƎǊŀƳƳŜ ƛƴǘǊƻŘǳŎŜŘ ƛƴ мфуу ƛƴ ǘƘŜ ǎǘŀǘŜ ƻŦ hŘƛǎƘŀ ǎƘƻǿƴ ŜȄŀƳǇƭŜ ŦƻǊ ƛƴǾƻƭǾƛƴƎ 

local communities in the management and restoration of degraded forest. 
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