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NUTRITION

Nutrition is defined as the process of intake of nutrients and its utilization lyrgemism in various biological
activities.

MODES OF NUTRITION:

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

2. Heterotrophic Mode of Nutrition: Heterotrophic nutrition is a kind of nutrition in which ¢inganism
derive energy from the intake and digestion of the organic substance prepared by autotnoglosheer
organicsourcesExamples: 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) Paiasitic nutrition: parasitic nutrition is a type of nutrition in which the organisms derive their nutrients
or food from other living organism&xamples. Leech is an ectoparasite while Ascaris is an
endoparasite. Cuscuta is a parasitic plant.

AUTOTROPHNMUTRITION IN GREEN PLANTS:

1 Photosynthesis The process of photosynthesis can be defined as the conversion of light energy into

chemical energy by the green parts of the plants.
6CQ+ 12 HO + Light + Chlorophy}--------- > EHO0+ 6HD + 60
Carbon Dioxide water Glucose

1 Photosynthetic PigmentsThe green pigments of green plants absorb visible light.

1 Site of PhotosynthesisPhotosynthesis does not occur in all the cells of grdantg. It occur only in those
cells which possess the green coloured plastids, called chloroplasts.

T Mechanism of PhotosynthesisThe pigment chlorophyll present in the chloroplasts absorb visible light and
after absorption creates such condition that watseaks into hydrogen protons, electrons and evolve
molecular oxygen. This is callgldotolysis.

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 complasegss which utilizes the light energy in photolysis of
water, evolution of molecular oxygen and synthesis of assimilatory power has been assignetighd the
reaction of photosynthesis.

The biochemical reactions occurring one after the other in the fofm cycle which utilize assimilatory
power of light reaction and convert G@to carbohydrate, is called thadark cycle or Calvin cycle.

HETEROTROHIC NUTRITION IN ANIMALS:
I The mode of nutrition in which animals take their food as a whole is calledle®oic 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 nutritionli@lozoicand process of obtaining food is callgdagocytosisThe
nutrition involves following five steps:

1.

2.

3.

4.
5.

IngestionAmoeba ingests food by forming temporary findike projections called pseudopodia
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Digestion. Digestive enzymes react on food present in the food vacuole and break it down into simple
and soluble molecules.

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

Assimiation. i.e. food absorbed to obtain energy, growth and repair

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.

Nucleus

7 '— Food Particle

Pseudopodia

Food Vacuole

Fig: Nutrition in Amoeba

Nutrition in Human Beings:

1 Thevarious organs of the human digestive system in sequence are: Mouth, Oesophagus (Food pipe),
Stomach, Small intestine and Large intestine.
1 The glands which are associated with the human digestive system are: Salivary glands, Liver and Pancres

The varioussteps 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:

1 The digestion of food begins in the mouth itself.

1 The teeth cut théfood into small pieces, chew and grind it. (Physical digestion)

1 The salivary glands in our mouth produce saliva (watery liquid) which contains an enzyme salivary amylas
which digests the starch (carbohydrate) present in the food into sugar. (Chemicstiaiige

1 Our tongue helps in mixing this saliva with food.

1 The digestion of food remains incomplete in mouth.

Oesophagus:

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

oesophagus.



1 When the slightly digsted food enters the food pipe, the walls of food pipe start contraction and
expansion movements called as peristaltic movement.
9 This peristaltic movement of food pipe pushes the slightly digested into the stomach.

Stomach:

The stomach is ashaped orga 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 anidic medium which facilitates the action of the enzyme pepsin i.e. digestion

of protein.

1 The mucus helps to protect the stomach wall from its own secretions of hydrochloric acid.
1 The partially digested food then goes from the stomach into the smtektine.

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 coilribelly.

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 madthiliver 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 eafefenzymes to
act and digest them.

1 Thepancreassecretes pancreatic juice which contains enzymes like pancreatic amylase for breaking down
starch, trypsin for digesting proteins and lipase for breaking down emulsified fats.

1 The walls of the small intestncontain 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.

1 In this way the process of digestion converts the large iasoluble food molecules into small water
soluble molecules.
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Absorption:
1 The small intestine is the main region for the absorption of digested food.
1 The inner surface of the small intestine has numerous fifigerprojections called villi which incresathe
surface area for rapid absorption of digested food.
1 The digested food which is absorbed through the walls of the small intestine goes into our blood.
Assimilation:
1 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:
1 The unabsorbed food is semito the large intestine where more villi absorb water from this material.
1 The rest of the material is removed from the body via the anus.
1 The exit of this waste material is regulated by the anal sphincter.
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RESPIRATION

The scientific meaning of respiian is a complex process. It separated into two parts:

(a) Breathing (b) Cellular respiration.

1. Breathingis 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 respiratanface.

2. Cellular respirationis 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 thedrm of ATP.

Types of Cellular Respiration:
1) Aerobic Respiration:

1 The respiration which uses oxygen is called aerobic respiration.
1 In aerobic respiration, the glucose food is completely broken down into carbon dioxide and water by
oxidation.
1 Aerobic respiation produces a considerable amount of energy for use by the organism which gets stored in
the ATP molecules.
Glvcolysis Oxvgen (Kreb's cvcle)
Glucose —» Pyruvate » 6C0O; + 6H20 + 3BATP
In cvtoplasm In mitochondria carbon dioxide Water Energy
1 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:

f
f

The respiration which takes place without oxygen is called amé@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.



Glveolvsis In absence of oxyvgen

Glucose ——» Pyruvate + 2C:Hs0H + 2C0Oz + ATP
In cvtoplasm (Y east) (Fermentation) Ethanol Carbon Energyv
dioxide

1 Sometimes, when there is lack of oxygen in our muscle cells, another pathway for the breakdown of
pyruvate is taken. Here the pyruvate is cortedrinto lactic acid (which is also a threarbon molecule)
with the release of small amount of energy.

Glvcolvsis In absence of oxvgen
Glucose — » Pyruvate » 2! Lacticacid + 2ATP
In cvtoplasm {(Muscle tissue) Energv

MExchange of Gases in Plants

During day time, the release ok @ photosynthesis may be used in the aerobic respiration. At night, when there is
no photosynthesis, utilization ofx@nd elimination of C&occurs through stomata. In fact, the plants release
CQduring night when there is no photosynthesis and releaggu@ing day time when photosynthesis consumes
CQ.

In plants, there is no specialaans for transport of gases. These gases move entirely by diffusion.

MThe Respiratory System in Human Beings:
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Human respiratory system



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

2)Throat or Pharynxthe 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 caltgdttis. The glottis always remain open except during
swallowing.The glottis bear a flap callepiglottis.During swallowing epiglottis closes the glottis to avoid entry of
food into air pipe.

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

4)lungsin 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 daigigragm

Eachlung is enclosed in two membrane,the pleura.

5)Bronchi and bronchiole$Vithin the lungs the major bronchi further divide into secondary bronchi which sub
divide into small tertiary bronchi and finally into bronchioles.
Eachbronchioles divide into alvealauct which enters the alveolar sac or alveoli. Bheeoliare made up of non
ciliated squamous epithelium cells.It is surrounded by network of blood capillaries.
(DWhen webreathe inchest cavity become large due to lifting of our ribs and flatteningiaphragm.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.
(i'When air is taken in and let out,lungs always contain a residual volume of air so that thefficienttime for
oxygen to be absorbed and carbon dioxide to be released.
In humans respiratory pigment isaemoglobinwhich 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 carri
to other parts of its body.
TRANSPORTATION IN HUMAN BEING®Iman beings, there ato circulatory systems through which the
materials are transported to relevant organs and tissues. They are
1) Blood Vascular Systenf\ vascular system is that which has tubes full of fluid to be transported from one
place to another. The blood vascutarstem comprises of heart, the organ which pumps and receives the
blood, andblood vesselswhich are tubes through which the blood flows.

(A) BLOOD
BLOOD
| |
Plasma
Serum Protein Blood cells
_ [ |
Erythrocytes W.B.C Platelets

(Red blood corpuscles)

MBlood cells are the cells which are produced during hematopoiesis and found mainly in theBiaatlis

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:

(DRed blood cells (Erythegtes)

(ii) White blood cells (Leukocytes)



(i) Platelets (Thrombocytes)
1. Red Blood Cells (Erythrocytes)
Most abundant cells in the bloodccount 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 huradults.
20¢30 trillion red blood cells at any given time.
Functions
1 Transport oxygen from the lungs to the cells of the body.
9 Pick up carbon dioxide from other tissues and unload it in the lungs.
2. White Blood Cells (Leukocytes)
Account for onlyabout 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 migtitent cells alled hematopoietic stem cells.
They exist in all parts of the body, including the connective tissue, lymph system, and the bloodstream.
Leukopenias a low white blood cell count that can be caused by damage to the bone marrow from things
like medicationsradiation, or chemotherapy.
1 Leukocytosigs 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)
1 Nucleus Absent.
1 Do notreproduce.
1 Small fragments of bone marrow cells.
1 150,00@®400,000 platelets in each microliter of human blood.
Functions
1 Platelets are the parts of cells that the body uses for clotting.
1 Helps to promote other blood clotting mechanisms. Example: Secretmpgulants (clotting factors) to
promote blood clotting.
1 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 areitidtge®kblood vessels in human
body-
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i) Arteries. They carry oxygeich 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 snhalood 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 heatrt.

The Human Heart:
The heart is a double pump. It is divibley 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 chambaisddeft and right ventricles. They are
valves between left atrium and left ventricle and between right atrium and right ventricle. These valves provide ong



Types Systolic blood pressure Diastolic blood pressure

¢ way passage and prevent the return of blood. The walls of heart are composed of specialcalisctalled
cardiac muscle fibres.

Pulmonary |
Valve ~

Tricuspid =

Valve

Superior
Vena Cava

Inferior Vena Cava

Function of human heart

1

)l

It is a four chambered structurnsisting the right auricle, the left auriclaight 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 thi
bloodinto the right ventricle. Tén, 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 distagins in the body.

Each auricle communicates with the ventricle of its side by a pore which is guarded by valves. These valve
allow the blood to flow from the auricles to the ventricles but checkatarn to the auricles. Thushe

heart there is a coiplete 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 anditldéstributes it through ventricles. The action of
heart includes contraction and relaxation of the auricles and ventricles.

A contraction of heart is called systole amtiaxation is callediastole. The contraction and relaxation

occur in an automatichythmic fashion. The auricles and ventricles contract alternately. The rhythmic
contraction and relaxation of heart is el a hearbeat.

Blood Pressure

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

Blood i

s a fluid connective tissue which is carried to all parts of our body with the help ldbtievesselealled

arteries. It plays a key factor in providing blood (thus oxygen and ghtrgrgans.

Blood pressure is the force of blood against the arteresindividual should maintain a normal blood pressure
from 120¢ 140 / 70¢ 90 mm Hg. Blood pressure is given by two numbers, with one above or before thezother

120/80

.120¢ This iscalled systolic pressure and T his is called diastolic pressure.
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The amount of pressure exerts on the | The pressure which is exerted on the

Definition arteries and blood vessels. walls of thearteries.
In infants-95mmHg. In adults90-120 In infantx;65 mm Hg. In adults60-80
Normal Range
mmHg. Age § 9¢100 mmHg. mmHg. Age § 9T 65 mmHg.
Ventricles of the Left ventricles contract Fill with blood
Heart
Reading of Blood . . : The lower number is the diastolic
Thehigher number is systolic pressure.
Pressure pressure.
Blood pressure inside Maximum Minimum.
the arteries
Blood vessels Contracts Relaxed
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Systolic stage occurs when the left Diastolic stage occurs when the left

Occurs ventricle gets contracted. ventricle gets relaxed.

2) Lymphatic System:
Lymph is a special fluid called the tissue fluid. It plays a role Exttteange process of nutrients andsethat
occurs through blood. Any excess fluid remaining in the cells and tissues is collected by the lymph and is draine
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.
(i) The lymph drains excess fluid from extracellular spaces badkentdood.
(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:
Transportationis 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 conatre 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 aneémhi®his is more like tharculatory
systemthat transports blood throughout the human body. Similar to the circulatory system in humans, the xylem
and phloem tissues extend throughout the plafhese 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 caselahfs:
1 Transportation of substance from one cell to another.

1 LongDistance transport of sap within phloem and xylem.
1 The release and uptake of solute and water by individual cells.
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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 Defatianges. The rate of absorption is slow. It comprises of osmotic
and nonosmotic forces.

The rate of absorpon 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 absarjifttbe metabolic inhibitors are

applied.

(b) Passive AbsorptionThe 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 significashtlyends 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:

7 Xylem
1 Phloem
Xykem:

Xylem is a long, neliving 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 xylematdriss then
transportedthrough 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 theats. Since they serve such an important function, a single
tree would have a lot of xylem tissues.

Phloem:

The phloem is responsible foanslocation ofnutrients and sugar like carbohydrates

produced by the leaves to areas of the plant that are metigladly 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:

Transpirationis the driving force behind uptake and transport of water. It is the process arveaaporation
through openings callestomata. 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. Thisveagater pressure that occurs in the
roots will eventually result in an increase of water uptake from the soil.
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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.

T 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.

1 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
CExcretorh &  0A2f 23A0Ff LINRPOS&da o0& gKAOK +y 2NHFyAay 3S
Egestion is not regarded as excretion because it is not the product made by the human body. It is the leftover part of th
material taken into the guthrough mouth.
Osmoregulation: It is a process that maintains the amount of water and proper ionic balance in the body fluids.
Excretion in Animals
Animalsusually 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 osmordgtion 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



Cortex Nephron

Renal yreter
vein

Excretory System in Humans

Excretion ighe process of removal of toxic wastes from the body of an organism. The major wastes produced by u
are: Carbon dioxide and Urea. Carbon dioxide is produced by the process of respiration and urea is produced by t
decomposition of unused proteins in thiger. 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 al
lungs and kidneys. Our lungs excrete carbon dioxide and kidneys urehe K@rtey 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 enterstfrernody 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 tipaidi 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 organ
towards the back of our body just above the waist. Everyone has two kidregsl &nstantly 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 excefsnvaher

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.

Renal vein Renal artery
(Kidney vein) (Kidney artery)

Kidney Kidney
Ureter Ureter
Bladder
Muscles
controlling
the: flow Urethra
of urine

The ureter, one from each kidney, opens in to urinary bladder. Ureters are the tubesaahighurine 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 functian



In the structure of kidney it is shown that each kidney is made up of a large number of excretory units called
nephrons. The nephroK I & | OdzLd aKI LJISR o613 Fd Ada dzLLISNI SYyR 4K
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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 otheiisjuined with renal vein for

putting urea clean blood in to it.
Glomerulus

Nephron

i collectingg g
Tduct Renal
\ \.)
K | T, 4‘? vein
\
\ ’
» ~ =’-/f/ /'

s e ot

Urine
The function of glomerulus is to filter the blood passing through it. Only the small molecules of substances presen
in blood like glucose, amino acids, salts, urea and water etc. pad$@&tza K A G | yR O2ftf SO0 &
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 substiésecgisicose,
amino acids, salts and water in to blood capillaries. But urea remains behind the tubule and does not get
reabsorbed in to blood capillaries.

Urine from
Cleaned other tubules

Dirty blood
containing ——> A
wastes
Glomerulus l D
Bowman's capsule — 7 / ‘/Tubule
Filtrate containing %

glucose, amino acids,
salts, water and urea

@
Blood =~ / ‘s‘

capillary > Q‘

form urine
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Some water,
some salts
and all urea <

¥ U
All glucose, all amino acids, e

most salts and most water
reabsorbed in blood here.
(Urea not reabsorbed)

Working of the excretory system

As discussed above the dirty blood containing waste like ureargtite glomerulus and blood is filtered here.
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capsule and then eets the tubule of nephron. Hemgseful substances are reabsorbed in be tblood 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 oRenal failure?

5dzS G2 'y AYyFSOGAz2 A 0dKS
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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 thiseldamaged kidney is removed and from healthy person matching kidney is
transplanted by a surgical operatioff, this is not possible then periodically patient is kept on a kidney machine by
a procedure called dialysis. The kidney machine is also knoamiféial kidney which removes waste products

from the blood through dialysis.

Used
g TTiIiiooon s == dialysing
Pump to push /e Y 2 I G ) solution
blood through 2 (containing wastes
from blood)

Tank of water

N g . containing glucose
and salls
o Dialysis tubes

substances -
diffuse out —1%
of blood > HOHOH..B..
Fresh  —J----H-4§°"
dialysing - .
Vein solution DIALYSER

made of selectively
permeabie membrane
(like cellulose)

> o a® o & 0 ¢ 9 .

" . $/e 3 ¢V 6 89 s % s 0 8 s
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So,dialysis is the procedure used for cleaning the blood of a person by separating the waste substance urea from
¢KS 0ft22R FNRBY Iy | NI S NBowinyo the Hidyserdf a dialysisimachinelmbdé of lodg Y|
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 ifnbrmo f 22 R® ! & (K S
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 td a vein ¢
GKS LI GASYyidQa | Nyo

MATHEMATICS

CHAPTE&(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 + 2is a polynomial in the variable x of degre@? ¢ 3y + 4is a polynomial in the variable y of

degree 25x¢ ¢ 4x2 + x¢ 2 is a polynomial inhte variable x of degree 3 and¢ -¢ O 0 is a
polynomial in the variable u of deee 6. Expressions like—, K E Jb—gretc., are not polynomials.

A polynomial of degree 1 is called a linpatynomial. For exampl@xco 2 Ko E b —p 3z8+4u KH .

+1, etc., are all linear polynomials. Polynomials suctxas 5¢ x?, ¥+ 1, etc., are not linear polynomials. A
polynomial of degree 2 is called a quadratic polynomial. TheSham¥lj dzZ RNJ 6§ A OQ KIF & 0SS
62 NR WIRE BNADK Y S+3xd, Y82 |i2de INBKBIR P p 2-- K, @ $+-are

some examples of quadratic polynomials (whose coefficients are real numbers). More ferzenal

quadratic pdynomial in xisof theform&s O6E b OYX gKSNB X 63 O I NB N
of degree 3 is called a cubic polynomial. Some gtesnofa cubic polynomial arg ¢ x3, @ = K3y & 2 + 2

, 3¥-2x2 +x-1 , In fact the most general form of a cubic polynomial is

ax +by¥ +cx +d
GKSNBS s 05 O R INB NBIf ydzYoSNa FyR | ¢ no

QUESTION -Thegraphsof =p(x)are giverinFig.2.10belowfor somepolynomialg(x).Find
thenumbelofzeroe®fp(x)jn eacttase
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Solutions:Graphical methodtofindzeroes:-

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

(1) In thegivengraphthenumberoteroesf p(x)is Obecausehegraphis parallel
tox-axisdoesnot cutit at anypoint.
(i) In thegivengraphthenumberokeroesf p(x)is 1becaus¢hegraphintersects

thexaxisatonlyonepoint.

(i) In thegivengraphthenumberokeroesf p(x)is 3becaus¢hegraphintersects
thexaxisatanythreepoints.

(iv) In thegivengraphthenumberoteroesf p(x)is 2becausehegraphintersects
thex-axisatwo points.

(v) In thegivengraphthenumberoteroesf p(x)is 4becausehegraphintersects
thexaxisatfourpoints.

(vi)  Inthegivengraphthenumberofzeroesof p(x)is 3becausehegraphintersects
thex-axisatthreepoints

QUADRATIC POLYNOMIALS:

L¥ hfg YR i F FNB GKS T SNRSA+bg#Hc, 6 KS ljdzr RN GAO |
h bk i T

»F« ML ppNBES] fSGGSNAR LINRPy2dzy OSR & WhHELKIQ | yR

QUESTIONFindthe zeroes of the quadratic polynomial« 7x + 10, and verify the relationship
between the zeroes and the coefficients

Solution: We have %+ 7x + 10 = (X + 2)(x + 5)

So, the value of>¢+ 7x + 10 is zerowhen x+ 2 =0o0r x + 5= 0, i.e., wherx =5. Therefore,
the zeroes of %+ 7x + 10 are 2 andg 5.

Now, sum of zeroes 2+(5)=7=—

Product of the zeroes2(-5)=10.



QUESTION-Find a quadratic polynomial, the sum and product of whose zeroes 3uand 2,
respectively.

SOLUTION -Let the quadratic polynomialbe4s 6 E b O3 FyR AG& 1T SNBSA
h beg3d= F

FyRhi-T w T

Ifa=1,thenb=3andc=2.

So, one quadratic polynomial which fits the given condition$4s3x + 2

CUBIC POLYNOMINAL

The zeroesf the cubic polynomial & b¥ + cx + d, then

QUESTION erify that 3,¢1, -are the zeroes of the cubic polynomial
p(x) = 3%¢ 5% ¢ 11x¢ 3, and then verify the relationship between the zeroes and thecoefficients.
SOLUTIOM omparing the given polynomial with®axbxX + cx + d, we get
a=3,b=x5, c=11, d = 3. Further

P(B)=3x38¢(5x3)¢(11 x 3 3=81¢45¢33¢3=0,

P1) =3 x1)’¢5x (1Y 11 x €1)¢3=¢3¢5+11¢3 =0,

p( =) =3x -)’¢5x(-2-11x - -3

= - - — - - T

Therefore, 3¢l and -are the zeroes of 3¢ 5% ¢ 11x¢ 3.

{2z ¢S GrqwS Iy RF *oX i T

Now ,

h b BHbLB)+H(! d)=2 -=— =— =—,

h j b i= 3)4(1) -Eé]{))d( - +( - Xx3=3+-1= —=

h i =3x 1) x( -)=1l=——=—.



QUESTIONFindthezeroesothefollowinggquadraticpolynomiatnd verifytherelationshipbetweethe
zeroesndthecoefficients

62C3CTX.

SOLUTIONGXC7x¢3 =(3x+1)(2)3)

Therefore zeroesofpolynomialequation6xi 3i 7xarg-1/3, 3/2)
Sumofzeroes=-(1/3)+(3/2)= (7/6) = -(Coefficienbfx)/(Coefficienbf x?)

Producbfzeroes=-(1/3)x(3/2)=-(3/6)= (Constantterm)/(Coefficientx?)

QUESTION -Find aquadraticpolynomialeachwiththegivennumbasthesumandoroductof
itszeroesrespectively.

az2,1/3

SOLUTION-Sumofzeroes h =42

Producbfzeroes " i ' MK 0

CL ard I MBewfanyquadratipolynomialthenthequadraticpolynomialequatiorarbewritten

directlyas:-
X°¢o h bbb hOIET N
X¢(A Ix+(1/3)=0
3x-33 2 x =01
Thus,3%-34 2 x istHequadratic polynomial.
QUESTIORNDividethepolynomig(xbythepolynomialg(andfindtheguotientandremaindeineactofthefollowing
P(X)=X¢5x+6,g(XF2cx°
SOLUTIOMGIven,
Dividend=p(x)=X-5x + 6= %+0X¢5x+6

Divisor= g(x)=2¢x= (xX°+2



~2?+2  |z' 402 +022 —5z +6

22 —5x 46

22 +0x —4

) ol 1

Therefore upondivisionwveget,
Quotient=x-2

Remainder-5x + 10

QUESTIOM heckvhether thdirstpolynomials afactorofthe secondpolynomidly
dividingthesecondpolynomiaytheirstpolynomial:

Xo+3x+1 3X+5X-73+2X+2
SOLUTIOMNGiven,

Firstpolynomia¥ x*+3x+1

Secondoolynomiak 3x*+5xC-7x%+2x+2

—4x 42
P +3z+1  Jat 4528 T2 42 42

3zt +92° 432
—42° —10z2 +2z +2

—47% —12x%2 —4z

22 +6x +2
222 +6x +2
0

As we cansee,tliemainderislefisOTherefore,wesaythatx’+3x+ lisafactonf3x*+5x-7x%+2x+2.

QUESTIONDbtainall other zeroesf3x'+6x>-2x*-10x-5,if two of its zeroes ae( 5/ 33 @ 5.4 3)

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



a ( 5ah@3 ( 5arezéroesof polynomial f(x).

Q(x-3 ( 5)(x3a ( 5#x3(5/3)=0

(3x71 5)=0,isa factorofgiven polynomialf(x).

Now,whenwewilldividef(x)by(3x* 5)thequotientobtainedwillalsobeafactoroff(x)andtheremainderwillbe 0

X+ 2x +1
3Ix-5] 3x*+ 6% -2x*-10x-5
£y - 5x*

Therefore,3x* +6x° 2x*T 10xi 5=(3x% 5)(x*+2x+1)

(-

) (+)

+6x° +3x* -10x-5
- 6x° - 10x
(+) (-)
3% -5
3x? -5
\-) (+)
0

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

X+2x+1 =x*+x+x+1 =0
X(X+1)+1(x+1)=0

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

So,its zeroes are givenby:x=T11 andx=T 1.

Therefore,allfour zeroesofgivenpolynomialequation are:

4 ( 5,443 )57 1andj 1.Hence,istheanswer.

Chapter 2 Nelson Mandela Long Walk to Freedom

ENGLISH

About the author. Nelson Mandela was born on 18 July , 1918 in the village of Mwvéamtata, , then a part of
I TNRAOF Qa
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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 ofd®lay 1994. Many world leaders gathered there . They wanted to pay

respect to a new demaocratic non racial government . It was the end téwhpremacy in South Africa.

The oath ceremony :

¢tKS 2FGK OSNBY2ye (G221 LXIFOS Ay !vyAzzy odAfRAYy3Ia AY
president . He eagerly took an oath for the welfare of the people. The most important sentgddd® him was

GKIFIG & bS@OSNE ySOSNI YR YyS@HSNI F3AFLAYy aKkftft Ad 0SS (K
08 FYy20KSNJ ® ¢KS adzy akKlftf ySGSNI aSa 2y a2 3f 2NA2dz
WS i Qénstr&iénYfo pay respect:

Then the jets started the demonstration over the buildings. It was a patterns of generals and police officers to sho
their loyalty to the nation . Then the military generals having medals on chests saluted Mandela. He thatght t
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
deep wound to South Ata.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 lear
to love also. Love is the natural quality thatvééops in our hearts . He remembered the great freedom fighters

- Oliver Tambo, Yusuf Dadoo,Walter Sisulu, Chief Luthuli and Robert Sobukwe.

/| 2dzN> 3S RSTAYSR o0& alyRStl FyR YIYyQa RdziASa (G2 ¥FdzZ
Mandela defined courage in his own words. In his impin 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 obligatiens-first

is to his family , parents and relatives, second is to the country and cmityn|t was difficulty for him to fulfil the

duty towards country due to the apartheid policy . So he decided to use courage against it.
¢ NHzS O2yRAGAZ2Y 2F 2LIINBIaz2NDRa YAYR Y

Inthe end of the chapterg S FAYR (KS RSAONALIIA2Y 2F (K
GKIFG I YIy K2 GF1Sa Fgle 20KSNDRDa FTNBSR?2
oppressor is full of hatred. So we should not rob flemdom 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 afidstone , such as the Redc fort , The Hawa mahal, The Jama
Masjid etc.

VH® 2K@& Aa alé& wmn Aa WkHy !ldzidzyy RIFI@Q Ay {2dziK ! FNA
ale mMn Aa WkHy !ldzidzyy 51eQ Ay {2dziK ! FNAOI 06SOIl dza S
seasons , old leagdall down from trees and new leaves come into the trees.

vod ' GKS 0S3IAYyYAYy3a 2F KAA ALISSOK I alyRStl YSyilAa;
OKAAK 2KFGd Aa GKS & 3JIf2NA2dza KdzYly | OKAS@SYSyilé¢ KS
Atthebegy Y Ay3 2F KA& aLISSOK I alyRStl YSyidrazya a |y SE
apartheid in South Africa. People were the victim of racial discrimination. Now they had achieved freedom . The
GAf 2NR2dza KdzYl y | OKA 8éndiytBafthey wiknverdbeipprdssed. 2 F G G K

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 pdegdor 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.

ved 2KIG W WoRYgSBOo0ARBREARYYSY A2y K
al yRStl YSyGAz2zya GKIFIG S@OSNE YIy KrFra WigAy 206t A3l GA:
children . The second obligation is to work for his people , community and the nation.



Q7. Does Mandela think th#the oppressoe is free? Why/Why not?

al YRSt (GKAyla GKIFIG GKS 2LIIINBaaz2NI y2i FNBS o ¢KAa .
hatred . According to Mandela, neither the oppressor nor the oppressed is free. Both are equal aetraybed

of their humanity.

vy® 2KIFG R2Sa alyRSfl YSIy 6KSy KS alea KS Aa a ai’
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.

vgpd 22dA R &2dz FANBS GKIG GKS da RSLIGKA 2F 2LIINBaaaz2:
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 Sis/Chief Lu. We can say that history of India is full of such leaders like Subhash Chandra
bose, Chandra shekhar Azad and Mahatma Gandhi.

vmMn® |1 2¢g R2S3a al yRSflIQa Kdzy3SNJ F2NJ FNBSR2Y OKI y3aS |
Mandela was not with a hunger for freedom.But when kalised 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

K2YS®dl'S KIFIR y2 FSIFENIAY KA& KSFENI®l S KFEIR 2yfeé 2yS R
lekw$®té2¥Aary§Sfr I a PAKSNE 2F ézdmg I FNAOF Q& FN
bStazy alyRStl gl & I UNMzS KSNR 2F az2dzuK | FNAOI Qa ¥
respectful and unique life for all His soul cleared him about the twin obligatiore/&yone.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
difficultieshe 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 tt
white . He did not care the aparthefblicy 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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SOCIAL SCIENCE

GEOGRAPHY 2

Forest and Wildlife Resources

Topics in the Chapter

w Introduction
w Flora and Fauna in India

w Classification of Species



w Causes of depletion of the flora and fauna

w Conservation of Forest and Wildlife in India

w Types and Distribution of Forest@hVildlife Resources

INTRODUCTION

w ! FT2NBad Aa | tFNBS INBI 27F tl-yﬁ gKAOK Aa GK)\C)“[f

millions of living beings, starting from mieooganisms and bacteria, li to banyan trees, elephants lslue whales.
Importance of forest

1 Provide fresh and pure air.

1 Provide shelter to bird and animals.

1 Provide woods, herbs ,fruits and medicine.
1 Helps in prevent floods and soil erosion.

FLORA AND FAUNA

WLYRAIF A& 2yS 27F (KSrmseéfKsivadstaiay dibidgiSahdiversityg atzyidaiydB feécerit of
the total number of species in the world (estimated to be 1.6 million).

w!d fSrad mn LISNOSYyldG 2F LYRAFQA NBO2NRSR 6AfR Ff 2NJ

Malyeé INBE OFGSI2NRAASR a WONRGAOIf QF ihekdudketd & 2y GK

Classification of Species

w

The International Union for Conservation of Nature and Natural Resources (IUCN) has classified plants and anime
in order of existence:

MNormal SpeciesSpecies whose population levels are considered to be normal for their survival such as cattle,
sal, pine, rodents, etc.

MEndangered Specie$hese are species which are in danger of extinction. For example, blagictaaddile,
Indian wild ass etc.

MVulnerable Speciesthese 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.

MRare SpeciesSpecies 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 buffalofalesert
and hornbill, etc.

MEndemic Speciefhese 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.

MExtinct Pecies: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 indireoth the

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

Wt KS @GFNA2dza FIFO02NR GKFG OFdzaS RSLX SiAzy 27F
m [ I-shdkSlevelopment profs
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Conservation of Forest and Wildlife in India

z ~

w/ 2YASNDFGA2Y LINBaSNBSa (K SO2 tcavaer,@ikand RA GSNERAGE |
w5dzS G2 O2yaSNBIGA2yAaidya RSYIFYRI ¢KS LYRAIpgvisionst Rf .
for protecting habitats.

M ¢KS AY 2F GKS LINPBIANFYYS gFa LINRPGSOUAY3I GKS NBYLI .
hunting, giving legal protection to their habitats, and restricting trade in w

M ¢KS OSY iGNt ImmBntsEdtaglBhedinationaldarkd and wildlife sanctuaries

M ¢KS OSYiuNrft 3I208SNYYSyld Ffaz2 yy2dzyOSR aSOSNIF f  LIN
threatened, including the tiger, the oAgorned rhinoceros and others.

uProject Tigewas also launched by the Government of India in the year 1973 to save the endangered species of
tiger in the country.

wl Yy R\EdNTE Act of 1980 and 1986several hundred butterflies, moths, beetles, and other Types and
Distribution of Forest and WildéfResources



wLY LYRAFZ YdOK 2F AGa F¥2NBald FyR gAftREAFTS NBA&2dzZND
The forests are classified under the following categories:

MReserved ForestShese forests are regarded as the most valuable as far as thergatigorest and wildlife
resources are concerned. It covers half of the total forest land.

MProtected ForestsThis forest land are protected from any further depletion. Almost-tii¢he total forest area
is protected forest.

MUnclassed ForestShe® are other forests and wastelands belonging to both government private individuals
and communities.

Community and Conservation
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term livelihood.

w LSgriska Tiger ReseryRajasthan, villagers have fought against mining by citing the Wildlife Protection Act.
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of diversified cop production without the use of synthetic chemicals are possible and economically viable.

WwW2AYy G F2NBad YFyF3ISyYySyd owCaovo LINBPBANFYYS AYydiNRBRdzOS
local communities in the management and restoratidrdegraded forest.

INFORMATION TECHNOLOGY

Ch2 Word Processor
Sessiorl Modifying layout of a Paragraph

Using paragraphs you can break continuous text to one or more sentences. This way, it is lot
easier for the readers to understand and enjoy the content. In this exercise, you will learn to work
with paragraphs and layouts.



1.  Open a new document in word processor. Click on the Page Layout tab on the Ribbon.

2. Click on the "= icon under Paragraph group, as shown below.
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Figure 1

3. The Paragraph dialog box appears. You can see the options for automatic alignment, spacing,
etc. that you can setup while composing the document itself instead of doing the alignment
towards the end.

Click on Tabs... button, Tabs dialog box appears.

5. You can specify the tab stop position by mentioning the stopping position in the Tab stop
position box. After specifying the tab stop position click on Set button and the Tabs window
appears.

Note: You can also the set the initial tab stop position value from the default value (0.57) by
specifying the new value under Default tab stops. You may specify the value at which the
tab stops by giving the value specified along with the unit {like 7cm, etc.)

6. Click OK. The ruler of the document will be marked with a L shaped symbol at 2", meaning
that the tab stop position has been set at that position. Now when you press the tab key, the
cursor will automatically jump from its initial position to the next tab stop position. And this
solves your problem tool
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Figure 2

Note: You can also set the tab stop position by clicking at the required point on the ruler.

Now open a new document, type some text and press Enter. Notice that the continuous text is
automatically formatted as paragraphs, with the size that you have specified in the Tabs Dialog
box.
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