
                                            

          

Biology 
Chapter 6 

LIFE PROCESSES

All living things perform certain life processes like growth, excretion, respiration, circulation etc. 
The basic functions performed by living organisms for their survival and body maintenance are 
called life process..
Criteria of life-(i) Growth  (ii) Movement

Life Processes require energy which is provided by nutrition.

Nutrition – The  process in which an organism takes in food, utilizes it to get energy, for growth, 

repair and maintainance, etc. And excretes the waste material from the body.

Types of Nutrition
       1. Autotrophic Nutrition ( Auto= self;  trophos=nourishment)  Eg.  Plants, Algae, blue  

             green  bacteria.
 Process- Photosynthesis( photo= light, Synthesis= to combine)
 Raw material – (i) Carbon dioxide (ii) Water 
 Equation –

 Energy conversion – Light/solar energy to chemical energy
 Role of chlorophyll- To trap the sun’s energy for photosynthesis
 Factors- (i) Carbon dioxide (ii) Water, (iii) Light, (iv) Temperature
 Events/ Steps of photosynthesis- 

                (i)    Absorption of light energy by chlorophyll.

               (ii)   Conversion of light energy to chemical energy and splitting of water molecules into 
                       hydrogen and oxygen.

               (iii)   Reduction of carbon dioxide to carbohydrates.
 Gaseous exchange- (i) Gas used – Carbon dioxide 

                                     (ii) By product- oxygen
 Source of raw materials- (i) Carbon dioxide- Land plants-Air, Aquatic palnts- water

                                              (ii) Water and mineral- soil
 Stomata- which are tiny pores present on the surface of the leaves(Mostly on the lower 

side of the leaf to prevent excessive loss of water - Transpiration). Massive amounts of 
gaseous exchange takes place in the leaves through these pores for the purpose of 
photosynthesis. 



                                            

          

Nutrition in Amoeba
Amoeba(unicellular organism) has a holozoic nutrition. Thus, solid food particles are ingested
 which react with enzymes and are digested. It is an omnivore.
(i) Amoeba move with the help of pseudopodia , which fuse over food particle(extension of cell 
membrane)
(ii) Food vacule is formed
(iii) Inside the food-vacuole, complex substances are broken down into simpler ones which then diffuse into 
the cytoplasm.
(iii) Undigested food is thrown out.

HUMAN DIGESTIVE SYSTEM
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 and form a part of human digestive system and form a part of the 
human digestive system are: Salivary glands, liver and pancreas.

Ingestion :- The Human beings have a special organ for the ingestion of food. It as called 
mouth. So, in human beings, food is ingested through the mouth. The Food is put into the mouth 
with the help of hands.

Digestion:-   In Human Beings, the digestion of food starts as soon as we  put food in our 
mouth. This happens as follows: The mouth cavity contains teeth, tongue, and salivary glands. 
The teeth cut the food into small pieces, chew and grind it. So, the teeth help in  physical 
digestion. The salivary gland in our mouth produce saliva. Our tongue helps in physical digestion. 
When we something we like, our mouth ‘ waters’. This is actually not only water, but a fluid called 
saliva secreted by the salivary glands. The wetted food can be swallowed more easily.
   The salivary gland help in chemical digestion by secreting enzymes. The Human saliva contains 
an enzyme called salivary amylase which digest the starch present in food into sugar. 
The slightly digested food in the mouth is swallowed by the tongue and goes down the food pipe 
called oesophagus. The walls of the food pipe start contraction and expansion movements. The 
lining of canal has muscles that contract rhythmically in order to push the food forward. These 
peristaltic movements occurs all along the gut.
From the mouth, the food is taken to the stomach through the food pipe or oesophagus. The 
stomach is large organ which expands when food enters it. The glands present in the walls of the 
stomach secreted gastric juice. 
The gastric juice contains three substances: hydrochloric acid, a protein digestive  enzyme pepsin 
and mucus. 



                                            

          

HCl  - (i) Creates an acidic medium which facilitates the action of the enzyme pepsin.
           (ii) kills any bacteria which may enter the stomach with the food.
PEPSIN- in the acidic medium, the enzyme pepsin begins the digestion of proteins present in food 
to form smaller molecules.

MUCUS – protects the inner lining stomach from the action of the acid under normal conditions.  
 The exit of the food from the stomach is regulated by a sphincter muscle which releases it in 
small amounts into the small intestine. 
From the stomach, the food now enters the small intestine. This is the largest part of the 

alimentary canal( 6.5m long in an adult man). The small intestine is the site of complete digestion 
of carbohydrates, proteins and fats. Is receives the secretion of liver and pancreas for this 
purpose. The food coming from the stomach is acidic and has to be made alkaline for the 
Bile juice- Bile juice from the liver perform two functions :
 (i) makes the acidic food coming from stomach alkaline , so that pancreatic enzymes to act 
      on it,
 (ii) Bile salts breaks the fats present in the food into small globules making it easy for the  
       enzyme to act and digest them.

Pancreas- Pancreas secretes pancreatic juice which contain digestive enzymes like pancreatic 
amylase breaks down the starch, trypsin for digesting proteins and lipase for breaking down 
emulsified fats. 
The walls of the small intestine contains glands which secrete intestinal juice. The enzymes 
present in it finally convert the proteins to amino acids, complex carbohydrates into glucose and 
fats into fatty acids and glycerol.



                                            

          

Absorption-The digested food is taken up by the walls of the intestine. The inner lining of the 
small intestine has numerous finger-like projections called villi which increase the surface area for 
absorption. 

Assimilation-  The villi are richly supplied with blood vessels which take the absorbed food to 
each and every cell of the body, where it is utilised for obtaining energy, building up new tissues 
and 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.

The length of the small intestine differs in various animal depending on the 
food they eat. Herbivores eating grass need a longer small intestine to 
allow the cellulose to be digested. Meat is easier to digest, hence 
carnivores like tiger have a intestine.

Dental caries
Dental caries or tooth decay causes gradual softening of enamel and dentine. It 
begins when bacteria acting on sugars produce acids that softens or demineralises 
the enamel. Masses of bacterial cells together with food particles stick to the teeth 
to form dental plaque. Saliva cannot reach the tooth surface to neutralise the acid 
as plaque covers the teeth. Brushing the teeth after eating removes the plaque 
before the bacteria produce acids. If untreated, microorganisms may invade the 
pulp, causing inflammation and infection.

Respiration
It is a process in living organisms involving the production of energy, typically with the intake of 
oxygen and the release of carbon dioxide from the oxidation of complex organic substances.
(i) Gaseous exchange : Intake of oxygen from the atmosphere and release of carbondioxide.
(ii) Breakdown of simple food in order to release energy inside the Cellular Respiration
The food material taken in during the process of nutrition is used in cells to provide energy for 
various life processes.

Diverse organisms do this in different ways – some use oxygen to break-down glucose 
completely into carbon dioxide and water, some use other pathways that do not involve oxygen 
. In all cases, the first step is the break-down of glucose, a six-carbon molecule, into a three-
carbon molecule called pyruvate. This process takes place in the cytoplasm. 

1. Further, the pyruvate may be converted into ethanol and carbon dioxide. This process 
takes place in yeast during fermentation. Since this process takes place in the absence of 
air (oxygen), it is called anaerobic respiration. 



                                            

          

2. Break-down of pyruvate using oxygen takes place in the mitochondria. This process 
breaks up the three-carbon pyruvate molecule to give three molecules of carbon dioxide. 
The other product is water. Since this process takes place in the presence of air (oxygen), 
it is called aerobic respiration. The release of energy in this aerobic process is a lot 
greater than in the anaerobic process.

3. Sometimes, when there is a lack of oxygen in our muscle cells, another pathway for the 
break-down of pyruvate is taken. Here the pyruvate is converted into lactic acid which is 
also a three-carbon molecule. This build-up of lactic acid in our muscles during sudden 
activity causes cramps.

The energy released during cellular respiration is immediately used to synthesise a molecule 
called ATP which is used to fuel all other activities in the cell. In these processes, ATP is broken 
down giving rise to a fixed amount of energy which can drive the endothermic reactions taking 
place in the cell.

At 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.

Human Respiratory System 
 The main organs of human respiratory system are: Nose, nasal passage, Trachea, Bronchi, 

lungs and diaphragm.
 The air for respiration is drawn into our body through the nostrils present in the nose. This 

air then goes into nasal passage. The nasal passage is lined with fine hair and mucus. 
When air passes through the nasal passage, the dust particles and other impurities 
present in it are trapped by nasal hair and mucus so that clean air goes into the lungs. 
From the nasal passage, air enters into pharynx and then goes into the wind pipe.

 The air coming from the nostrils during breathing passes through trachea. Rings of 
cartilage are present in the throat. These ensure that the air- passage does not collapse. 

 The trachea runs down the neck and divides into smaller tubes called ‘bronchi’. At its 
lower end. The two bronchi are connected to the lungs. 

 Each Bronchus divides in the lungs to form a large number of still smaller ’bronchiloes’ . 
The Pouch-like air-sacs at the ends of the smallest bronchioles are called ‘alveoli’ ( singular 
alveolus). The walls of alveoli are very thin and they are surrounded by very thin blood 
capillaries. It is in the alveoli that oxygen is taken into the body and carbon dioxide.

 We lift our ribs and flatten our diaphragm, and the chest cavity becomes larger as a result. 
Because of this, air is sucked into the lungs and fills the expanded alveoli. The blood brings 
carbon dioxide from the rest of the body for release into the alveoli, and the oxygen in the 
alveolar air is taken up blood in the alveolar blood vessels to be transported to the cells in 
the body. During the breathing cycle, when air is taken in and let out, the lungs always 
contain a residual volume of air so that there is sufficient time for oxygen to be absorbed 
and for the carbon dioxide to be released.    



                                            

          

Terrestrial organisms are breath the oxygen in the atmosphere, but animals 
that live in water need to use the oxygen dissolved in water. Since the amount 
of dissolved oxygen is fairly low compared to oxygen in the air, the rate of 
breathing in aquatic organisms is much faster than seen in terrestrial organisms. 
Fishes take in water through their mouths and force it past the gills where the 
dissolved oxygen is taken up by the blood.

HUMAN CIRCULATORY SYSYTEM 
The organ system of human beings which is responsible for the transport of material inside the 
body is called circulatory system. The various organs of the circulatory system in humans are: 
Heart, Arteries, Veins, capillaries.
 The heart is located in the chest between the lungs behind the sternum(center bone in chest)  
and above the diaphragm.  The heart is made of special muscle called cardiac muscle, the size of 
the heart is same as our fist and its weight is 250-300g.  The heart has four chambers. Both 
oxygen and carbon dioxide have to be transported by the blood, the heart has different chambers 
to prevent the oxygen-rich blood from mixing with the blood containing carbon dioxide. The 
upper two chambers of heart are called atria(singular atrium),and the lower two chambers of 
heart are called ventricles. The left atrium is connected with left ventricle through a valve and the 
right atrium is connected with right ventricle through another valve. The chambers of the heart is 
separated by a partition called ‘septum’.  A sheath of tissue called ‘ pericardium’ protect the 
muscular heart.

 When the muscles of all the four chambers of the heart are relaxed, the pulmonary vein 
brings the oxygenated blood from the lungs into the left atrium of the heart.

 When the left atrium contracts, the oxygenated blood is pushed into the left ventricle 
through the valve.

 When the left ventricle contracts, the oxygenated blood is forced into the main artery 
called ‘aorta’. This main artery then branches into smaller arteries which go into different 
body organs. The smaller arteries further branch into capillaries.



                                            

          

 The deoxygenated blood( carrying Carbon dioxide) from the body organ enters into the 
main vein called vena cava.. the main vein carries the deoxygenated blood to the right 
atrium of the heart.

 When the right atrium contracts, oxygenated blood is pushed into the right ventricle 
through the valve

 When the right ventricle contracts, the deoxygenated blood is pumped into the lungs 
through the pulmonary artery. In the lungs, deoxygenated blood releases its carbon 
dioxide and absorbs fresh oxygen from air. So, the blood become oxygenated again. This 
oxygenated blood is again sent to the left atrium of heart by pulmonary vein for 
circulation in the body.

A circulatory system in which the blood travels twice through the heart in one complete 
cycle of the body is called double circulation.

The tubes – blood vessels

Arteries are the vessels which carry blood away from the heart to various organs of the body. 
Since the blood emerges from the heart under high pressure, the arteries have thick, elastic 
walls. 

Blood pressure



                                            

          

The force that blood exerts against the wall of a vessel is called blood 
pressure. This pressure is much greater in arteries than in veins. The pressure 
of blood inside the artery during ventricular systole (contraction) is called 
systolic pressure and pressure in artery during ventricular diastole 
(relaxation) 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. 
High blood pressure is also called hypertension and is caused by the 
constriction of arterioles, which results in increased resistance to blood flow. 
It can lead to the rupture of an artery and internal bleeding.

Veins collect the blood from different organs and bring it back to the heart. They do not need 
thick walls because the blood is no longer under pressure, instead they have valves that ensure 
that the blood flows only in one direction.

On reaching an organ or tissue, the artery divides into smaller and smaller vessels to bring the 
blood in contact with all the individual cells. The smallest vessels have walls which are one-cell 
thick and are called capillaries. Exchange of material between the blood and surrounding cells 
takes place across this thin wall. The capillaries then join together to form veins that convey the 
blood away from the organ or tissue.

Maintenance by platelets

When we are injured and start bleeding. Naturally the loss of blood from the system has to be 
minimised. In addition, leakage would lead to a loss of pressure which would reduce the 
efficiency of the pumping system. To avoid this, the blood has platelet cells which circulate 
around the body and plug these leaks by helping to clot the blood at these points of injury.

Lymph

There is another type of fluid also involved in transportation. This is called lymph or tissue fluid. 
Through the pores present in the walls of capillaries some amount of plasma, proteins and blood 
cells escape into intercellular spaces in the tissues to form the tissue fluid or lymph. It is similar 
to the plasma of blood but colourless and contains less protein. 

 Lymph drains into lymphatic capillaries from the intercellular spaces, which join to form 
large lymph vessels that finally open into larger veins.

 Lymph carries digested and absorbed fat from intestine and drains excess fluid from 
extra cellular space back into the blood.

Transportation in Plants  
Plant transport systems will move energy stores from leaves and raw materials from roots. These 
two pathways are constructed as independently organised conducting tubes.
 One, the xylem moves water and minerals obtained from the soil. 
The other, phloem transports products of photosynthesis from the leaves where they are 
synthesised to other parts of the plant.



                                            

          

Transportation of water
In xylem tissue, vessels and tracheids of the roots, stems and leaves are interconnected to form 
a continuous system of water-conducting channels reaching all parts of the plant. 

At the roots, cells in contact with the soil actively take up ions. This creates a difference in the 
concentration of these ions between the root and the soil. Water, therefore, moves into the root 
from the soil to eliminate this difference. This means that there is steady movement of water into root xylem, 
creating a column of water that is steadily pushed upwards.

 Plants use another strategy to move water in the xylem upwards to the highest points of the 
plant body. Provided that the plant has an adequate supply of water, the water which is lost 
through the stomata is replaced by water from the xylem vessels in the leaf. 

 In fact, evaporation of water molecules from the cells of a leaf creates a suction which 
pulls water from the xylem cells of roots. The loss of water in the form of vapour from 
the aerial parts of the plant is known as transpiration.

 Thus, transpiration helps in the absorption and upward movement of water and minerals 
dissolved in it from roots to the leaves.

  It also helps in temperature regulation. The effect of root pressure in transport of water 
is more important at night. During the day when the stomata are open, the transpiration 
pull becomes the major driving force in the movement of water in the xylem.

Transportation of food and other substances

 This transport of soluble products of photosynthesis is called translocation and it 
occurs in the part of the vascular tissue known as phloem.

 Besides the products of photosynthesis, the phloem transports amino acids and other 
substances. These substances are especially delivered to the storage organs of roots, 
fruits and seeds and to growing organs. 

 The translocation of food and other substances takes place in the sieve tubes with the 
help of adjacent companion cells both in upward and downward directions.

The translocation in phloem is achieved by utilising energy. Material like sucrose is transferred 
into phloem tissue using energy from ATP. 

This increases the osmotic pressure of the tissue causing water to move into it. This pressure 
moves the material in the phloem to tissues which have less pressure. This allows the phloem to 
move material according to the plant’s needs.

 For example, in the spring, sugar stored in root or stem tissue would be transported to the buds 
which need energy to grow.

Excretion
The process of the removal of the harmful metabolic wastes from the body is called excretion.

Excretion in human beings 



                                            

          

 Excretory system of human beings includes :
1. A pair of kidney
2. A Urinary Bladder
3. A pair of Ureter
4. A Urethera

Process of Excretion
Renal artery bring in blood containing waste substances to the kidneys. Kidney filters blood.
Urine produced in the kidneys passes through the ureters into the urinary bladder where it is 
stored until it is released through the urethera.

Function of Kidney : It is remove waste product from the blood i.e., urea which is produced in the 
liver.
Nephron : Each kidney has a large number of filtration units called nephrons. Nephron is the 
structural and functional unit of Kidney.

Mechanism of Urine Formation : The Urine formation involves three steps:
1.Glomerular Filtration : Blood is filtered from the glomerulus into Bowman Capsule of the 
nephron. This filtrate passes through the tubules of the nephron.
2.Tubular re-absorption : Now, useful substances from the filtrate Like ,
glucose, amino acids, salts and a major amount of water etc. are reabsorbed by the capillaries 
surrounding the  nephrons into the blood.
3.Secretion : Urea, extra water and salts are secreted into the tubule which open up into the 
collecting duct & then into the ureter.
Haemodialysis: The process of purifying blood by an artificial kidney. It is meant for Kidney 
failure patient.

Excretion in Plants
1. Oxygen released during photosynthesis.
2. They can get rid of excess water by transpiration
3. Wastes may be stored in leaves, bark etc. which fall off from the plant.



                                            

          

4. Many plants waste products are stored in cellular vacuoles. 
5. Waste products stored as gums, resin in old Xylem
6. Plants excrete some waste into the soil around them.


