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nitrogen into a form readily used by plants. Rhizobium bacteria live in the 

root nodules of leguminous plants. These bacteria take nitrogen gas from 
the atmosphere and convert it into water-soluble nitrogen compounds 
making it available to the leguminous plants for their growth. 

In return, leguminous plants provide food and shelter to the bacteria as 
Rhizobium cannot prepare its food. They, thus have a symbiotic 

relationship. This association is very important for the farmers, as they do 

not need to add nitrogen fertilisers to the soil in which leguminous plants 
are grown. 
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Housefly Filth and refuses Sucking 

Capturing and 
Amoeba Tiny aquatic animals 

Swallowing 

Snake (Python) Animal as a whole Swallowing 

Starfish 

It is a marine animal which is covered by hard shells of calcium carbonate. 
It has a unique mode of nutrition. It opens the shell of its prey and pops out 
its stomach through its mouth surrounding the soft body of its prey. The 

starfish after capturing its prey brings bach its stomach inside its own 
body. This food is then digested slowly by starfish. 

Digestion in Humans 

The food components pass through a continuous canal and get digested in 
each compartment. This is called an alimentary canal, it is 'the tract or 

canal running from mouth to anus of human being where digestion and 

absorption of food take place.' 
The alimentary canal can be divided into various compartments: 

• The buccal cavity

Food pipe or oesophagus
• Stomach

• Small intestine
• Large intestine ending in the rectum

• The anus

The main digestive glands which secrete digestive juices are 
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• salivary gland
• liver
• pancreas

Various processes involved in utilisation of food in humans are 

• The process of taking food into the body is called ingestion.
• The process by which the food containing large insoluble substances

is broken down into small water-soluble substances is called
digestion. There are two methods of digesting food, i.e. physical

method (including chewing and grinding of food in mouth) and
chemical method ( addition of digestive juices to the food by the body
itself).

• The process by which the digested food passes through the intestinal
wall into the bloodstream is called absorption

• The process by which the absorbed food is taken in body cells and

used for energy, growth and repair is called assimilation.
• The process by which the undige ted food is removed from the body

is called egestion.

Carbohydrates, fats and protein  are large insoluble substances which 

cannot pass through the wa ls of our intestine and get absorbed in that 
form. Therefore, these substances are broken down into small water­
soluble substances. This is done by the process of digestion. 

The carbohydrates get broken down into simple sugar called glucose, 
while fats in fatty acid and glycerol and proteins get broken down into 

amino acids during digestion. These simpler compounds are easily 
absorbed by the walls of small intestine into the blood. 

Human Digestive System 

The system that consists of the digestive tract along with glands is called 
the digestive system. Now, let us know what happens to the food in 
different parts of the digestive tract. 
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1. Mouth and Buccal Cavity

The process of ingestion starts from the mouth or buccal cavity. As we
ingest, food the salivary glands present in the mouth start its digestion. The
teeth present in the buccal cavity cut the food into small pieces by chewing

and grinding it. Salivary glands secrete a watery liquid, saliva. This saliva
contains digestive enzymes which help in partial digestion of food (starch).

The tongue helps in mixing saliva with food. This partially digested food

is swallowed by the tongue and passed down to oesophagus or food pipe.

Buccal cavity--MP"\.'I� 

Sal.vary gland-....,,..� 

U--+-l.atge Wlte5lll"l8 
--

Teeth 

Anus 
Rectum 

Digestive system of human 

The food is cut by the teeth inside the mouth. Teeth mechanically break 

the food into small pieces. These teeth vary in appearance. Each tooth is 
rooted in a separate socket in the gums. 
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Types and arrangement of teeth 

There are four types of teeth: 

• Incisors These are four chisel-shaped incisors at centre of each jaw

for biting and cutting the food
• Canines These are two large pointed teeth just behind incisors in

each jaw, for piercing and tearing the food.
• Premolars These are four (two on each side) large premolars with the

flat surface behind the canines in each jaw, for grinding and chewing.
• Molars In an adul  these are six (three on each side) large molars

with the flat surface behind the premolars in each jaw, for grinding.

Milk Teeth and Permanent Teeth 

In human being , teeth grow twice. The sets of teeth that grow during 
infancy when one is a small baby), are called milh teeth. These are also 

called as temporary teeth. These teeth get loosen and fall off at the age of 
6 8 years. When milh teeth fall off, a new sets of teeth grow in their place.
This second set of teeth is called permanent teeth because these remain till
the old age. But if these teeth fall down, no new teeth arise on its place.

Sweets and Tooth Decay 

The tooth is covered by white, hard outer covering of tooth called enamel 
below which dentine is present. It is similar to bone which protects the 
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animals present in pond water. When Amoeba senses its food, it pushes 

out pseudopodia around the food particle and engulfs it. The two 
pseudopodia join around the food particle and trap the food particle with a 
little water forming vacuole around food, thus the food gets trapped. 

Digestive juices present inside the vacuole, acts on the food and break it 
into simpler substances. This digested food is then absorbed and is used 

for growth, maintenance and multiplication of Amoeba. The undigested 

food residue is expelled outside by the vacuole. The basic process of 
digestion of food and release of energy is as similar to the other organisms. 
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• the coarse beard hair and
• the fine soft under-hair close to the skin.

The fine soft under-hair provide the fibre for making wool. To obtain 

breeds of sheep that possess only fine under hair, their parents are 
carefully chosen. This process of selecting parents for obtaining special 
characters in their offspring such as soft under hair in sheep is termed as 

selective breeding. Such sheep give not only better quality of wool but the 
yield per sheep is also higher. 

Animals that Yield Wool 
Wool commonly available in the market is sheep wool. Several breeds of 
sheep are found in different parts of our country. However  the fleece of 

sheep is not the only source of wool, there are other sou ces of wool also. 
Other sources of wool are 

• Yak wool is common in Tibet and Ladakh.
• Angora wool is obtained from angora goats in hilly regions such as

Jammu and Kashmir.
• The underfur of Kashmiri goat is soft and it is woven into fine

shawls called pashmina shawls.
• The fur (hair) on the body of camels is used as wool.
• Llama and Alpaca found in South America are also yielding wool.

Some Indian breeds of sheep which provide wool 

Name ofa breed 

Quality of wool Name of the state where found 
of sheep 

Lohi Good quality wool Rajasthan, Punjab 
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Step III: After scouring, sorting is done. The process of separating the 

fleece of a sheep into sections according to the quality of woollen fibres 
( such as fine, coarse, long, short, etc) is called sorting. In sorting, the hairy 
skin is sent to a factory where hair of different textures is separated or 

sorted. Every section of wool obtained after sorting contains the same 
quality wool. The same quality wool obtained is then mixed together. 

Step IV: The small fluffy fibres, called burrs, are picked out from the Jhair 
(burrs are soft, fluffy fibres in wool). 
(After this, the fibres are scoured again and dried. The wool obtained after 
this is ready to be drawn into fibres). 

Step V: The natural fleece or hair of sheep ( or goat) is white, brown or 

black in colour. The white woollen fibre obtained by sorting can be dyed 
in different colours. 

Step VI: The fibres are straightened, combed and rolled into yam. The 

long woollen fibres are spun ( or twisted) into thick yam called wool which 
is used for knitting sweaters, etc  

The short woollen fibres are spun into fine yam and then woven on a loom 
to make woollen clothes (like shawls, etc). 

Finally, we conclude tha  the sheep's hair is sheared off from the body, 

scoured, sorted, dyed, combed and spun to obtain wool (for knitting 
sweaters) and woollen yam (for weaving cloth). The quality of woollen 
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Huang-ti to find the cause of the damaged leaves of mulberry trees 

growing in their garden. The empress found white worms eating up 
mulberry leaves. She also noticed that they were spinning shiny cocoons 
around them. Accidentally, a cocoon dropped into her cup of tea and a 

tangle of delicate threads separated from the cocoon. Silk industry began 
in China and was kept a closely guarded secret for hundreds of years. 

Later on, traders and travellers introduced silk to other countries. The route 
they travelled is still called the 'silk route'. 

Even today, China leads the world in silk production. India is also among 

the leading silk producing countries of the world. In India  a large number 

of women are engaged in various activities related to the silk product such 
as the rearing of silkworms, reeling of silk from cocoons and processing of 
raw silk into fabrics. 
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• While -measuring temperature, the laboratory thermometer should

be held vertically.
• The thermometer bulb should be surrounded from all sides by the

substance whose temperature is to be measured.
• The thermometer reading should be taken while its bulb is still in

touch with the substance whose temperature is being measured and

by keeping the mercury level along the line of sight.
• The thermometer should not be held by the bulb.
• The thermometer should be carefully handled.
• We should note down the temperature reading by keeping the

thermometer bulb immersed in hot water because if the thermometer
bulb is taken out of hot water, then its mercury thread will start

falling and this will give a wrong reading for the temperature of hot

water.

Digital Thermometer 

There are most of the common thermometers like mercury thermometers 

which use a liquid metal called mercury for their working. Mercury is a 

toxic substance ( a poisonous substance) and thus it is very difficult to 
dispose of safely, if a thermometer breaks. So, there is a lot of concern 

over the use of mercury in thermometers. Also, during these days, digital 
thermometers are available which do not use mercury. 

Transfer of Heat 

Heat flows from a hot object to a cold object or heat flows from an object 
at the higher temperature to another object which is at a lower temperature. 

This flow of heat is known as the transfer of heat, e.g. if you dip a steel 
spoon into a cup of hot tea, then we will find that the temperature of spoon 

rises and it becomes hot. In this case, some of the heat contained in hot tea 
has been t ansferred to spoon which is placed inside it. 

When the two objects attain the same temperature, then the flow of heat 

stops. This means that no heat will be transferred from one object to 

another if the temperature of the two objects is the same. 
There are three ways through which heat can be transferred from a hot 

object to a cold object. 

37 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



38 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



39 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



40 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



being extremely hot, emits invisible heat radiation ( or infrared rays) in all 

directions. 

These radiations travel through the vacuum between the sun and the earth 
at a very high speed and ultimately, reach us on the earth. Therefore, we 

can say that the transfer of heat from a hot object to a cold object by the 
process of radiation does not require any medium. 

In our daily life activities, we have many situations where hea  is 

transferred by radiation through air, e.g. 

• Depending on the temperature of surroundings, our body too gives
heat to the surroundings or receives heat from the surroundings by

radiation.
• If a hot utensil filled with hot milk is kept away from the flame, then

it cools down by transferring its heat to the surroundings by
radiation.

• If we stand next to a burning fire, then we will feel the heat of the

fire falling on our face. The heat is transferred from the fire to our
face by the process of radiation.

Clothes 

During hot summer day  people prefer to wear white clothes or light 
coloured clothes because light coloured clothes absorb less heat from the 

sun and hence  keep us cool and comfortable in hot weather while in the 
cold winter days p ople prefer to wear dark clothes because the dark 

coloured clothes absorb more heat rays from the sun and keep us warm in 
winter season. 

Thus, we can say that dark coloured objects absorb heat better and also 
emit heat better than light coloured objects. Now, let us try to study this 

concept on the basis of the given activity. 
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In the winters, we use woollen clothes. Wool is a poor conductor of heat. 

Moreover, there is air trapped in between the wool fibres. This air prevents 
the flow of heat from our body to the cold surroundings. So, we feel warm. 
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Chapter 5 

Acids, Bases and Salts 
In our daily life, we use a large number of edible substances such as 

lemon, baking soda, tamarind, common salt, sugar, curd and vinegar. 

Some of these substances taste sour, some taste bitter, some taste sweet 

and some taste salty. 

Acids, bases and salts are the three important groups of chemical 

substances that are used by us in different ways. Some of the acids, bases 

and salts occur in nature and they can be made artificially in factories also. 

Edible substances and their tastes 

Substance Taste (Sour/Bitter/Any other) 

Lemon Juice Sour 

Orange Juice Sour 

Vinegar Sour 

Curd Sour 

43 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



44 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



45 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



46 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



basic solution, it turns blue. Usually, it is available as a red and blue litmus 

paper. 

Turmeric is Another Natural Indicator 

Turmeric is a bright yellow powder obtained from a plant. It is is called 
'Haldi' in Hindi. Turmeric contains a yellow dye. Turmeric turns red in 

basic solution. It is used as indicator in the form of turmeric paper. 

China Rose as an Indicator 

China rose is a natural indicator. It is called 'Gudhal' in Hindi  It is a 

extracted from the red flowers of China rose plant with w ter. 

Acid Rain 

The rain containing excess of acids called an acid rain. The rain becomes 

acidic because carbon dioxide, sulphur dioxide and nitrogen dioxide 
dissolve in rain drops to form carbonic acid, sulphuric acid and nitric acid 

respectively. It can cause damage to buildings, historical monuments, 
plants and animals. 

This happens as follows: 

• Acid rain makes the water of lakes, ponds and rivers too acidic due to

which fish and other aquatic animals get killed.
• Acid rain eats up the leaves of the trees gradually. By losing leaves,

the trees die. Acid rain also damages crop plants in the fields.
• Acid rain damages the metal structures like steel bridges, etc when it

falls on them
• Acid rain damages the surfaces of buildings and monuments made up

of marble.

Neutralisation 

Acids nd bases are chemically opposite substances. So, when an acid is 
mixed with a base, they neutralise ( or cancel) the effect of each other. 

When an acid solution and a base solution are mixed in suitable amounts, 
both the acidic nature of the acid and the basic nature of the base are 

destroyed. The resulting solution is neither acidic nor basic. So, the 
reaction between an acid and base is known as neutralisation. In the 
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which causes burning pain. The sting of an ant contains an acid called 

formic acid. The effect of the acid can be neutralised by rubbing a mild 
base like baking soda solution (sodium hydrogen carbonate) or calamine 
solution. Calamine solution contains a base called zinc carbonate. Thus, 

being a base, baking soda solution or calamine solution neutralises the 
acidic liquid injected by the ant and cancels its effect. 

Soil Treatment 

The soil may be acidic or basic naturally. The plants do not grow well, if 

the soil at a place is too acidic or too basic. Excessive use of chemical 

fertilisers makes the soil acidic. When the soil is too acidic, it is treated 
with bases like quicklime ( calcium oxide) or slaked lime ( calcium 

hydroxide). These bases neutralise the excess acid present in the soil and 
reduce its acidic nature. If the soil is basic, organic matt r called manure or 
compost is added to it. The organic matter releases acids which neutralise 

the excess bases present in the soil and reduce its basic nature. 

Factory Wastes 

The waste substances discharged by many factories contain acids. If these 

factory wastes are allowed to flow into the water bodies (like rivers, 
ponds, lakes, etc), then the acid present in them will kill fish and other 

organisms which live in the water bodies. The factory wastes are therefore 
neutralised by adding basic substances before discharging them into water 

bodies. 
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Chapter 6 

Physical and Chemical Changes 

Every day we come across many changes that are taking place all around 
us. These changes may involve one or more substances. Sometimes  milk 

becomes sour. Souring of milk is a change. Making a sugar solutio  is a 

change. Similarly, setting of curd from milk is a change. 

Some changes that we have noticed around us are melting of ice, making 

of ice cream, melting of wax, stretching a rubber band  evaporation of 

water, cutting of paper, breaking of glass pane, bending of glass tube by 

heating, boiling of water, sublimation of camphor  etc  
Broadly, these changes are of two kinds: 

• Physical changes
• Chemical changes

Physical Changes 

In a physical change, a sub tance undergoes changes only in its physical 

properties such as shape  size, colour and state, and no new substance is 

formed. First, we shall perform some activities to show the physical 

changes that are taking place all around us are: 

Characteristics of Physical Changes 

The physical changes are temporary changes which can be easily reversed 

to form the original substance. In such a change, no new substance is 

formed. 

Thus, we noticed that the important characteristics of physical changes are 
as follows: 

• No new substance is formed in this change.
• It is a temporary change and is generally reversible.
• A temporary change in colour may take place.
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In addition to new products, the following may accompany a chemical 

change: 

• Heat, light or any other radiation ( e.g. ultraviolet) may be given off
or absorbed.

• The sound may be produced.
• A change in smell may take place or a new smell may be given off.
• A colour change may take place.
• A gas may be formed.

Chemical Changes in Our Daily Life 

Chemical changes are very important in our lives. Indeed, every new 

material is discovered by studying chemical changes, e g. If metal is to be 
extracted from an ore such as iron from iron ore, we need to carry out a 

series of chemical changes. Medicine is the end pr duct of a chain of 
chemical reactions. Important and useful new materials such as plastics 

and detergents are produced by chemical reactions. 

Let us consider some more examples of chemical changes. We saw from 

the activity that burning of magnesium ribbon is a chemical change. 
Burning of coal, wood or leaves is also a chemical change. In fact, burning 
of any substance is a chemical change. Burning is always accompanied in 

the production of heat and light. 

• An explosion of a firework ( or crackers) is also a chemical change
which produces heat, light, sound and unpleasant gases that pollute

the atmosphere.
• When food gets spoiled, it produces a foul smell. This shows that

new substances have been formed in the spoiled food which has a

foul smell. So, the spoilage of food is a chemical change.
• If we cut an apple into slices and kept in the open for some time, we

will find that the cut surface of apple acquires a brown colour. This

change in colour is due to the formation of the new substance by the
action of oxygen ( or air). So, this change in colour is a chemical

change.
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• Similarly, the cut surface of potato or brinjal turns black on keeping

in air for some time due to the chemical change.
• When an acid reacts with a base, then a neutralisation reaction takes

place in which two new substances, salt and water, are formed. So,

neutralisation is a chemical change.
• During photosynthesis, the plants intake carbon dioxide and water in

the presence of chlorophyll and sunlight to form two new

substances, glucose (food) and oxygen. So, photosynthesis is a
chemical change.

• In the process of digestion, the various food materials break down to
form new substances which can be absorbed by the body, so the

process of digestion is a chemical change.

Rusting of Iron 

When an iron object is left exposed to moist air, it chemically reacts with 

oxygen and water in the air to form a red-brown flaky substance called 
rust. The process of rusting can be represented by the following equation: 

Iron (Fe)+ Oxygen (02) (From air)+ Water (H20) � Rust (Iron oxide, 

Fe203) 

Rusting occurs in the presence of both oxygen and water. The more humid the air, the faster 
the rnsting occurs. The rnst slowly ats away or corrodes the iron, leading to considerable 
loss. Since iron is used in m k ng bridges, ships, * cars, truck bodies and many other aiiicles, 
the monetaiy loss due to the rnsting is huge. 

Preventions of Rusting 

Rusting can be prevented by not allowing the iron to come in contact with 

moisture and air. The simplest method is to coat the iron with oil, grease or 
paint. These coats should be applied regularly to prevent rusting. 

A more efficient method is to coat the iron with another metal such as zinc 

or chromium. The process of depositing a layer of zinc on iron is called 
galvanisation. The iron pipes we use in our homes to carry water are 

galvanised to prevent rusting. 

Rusting of ships is a major problem in the shipping industry as the body of 

a ship is always in contact with water and the air around it is also very 
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humid. The salt in water speeds up the process of rusting. This leads to 

huge monetary loss to the shipping industry. Rusting of iron can be 
prevented by allowing it to make stainless steel. Stainless steel is made by 
mixing iron with carbon and metals like chromium, nickel and manganese. 

It does not rust. 

Crystallisation 

Seawater contains salts dissolved in it which makes it salty. We have 
learnt in Class VI that salt can be obtained from seawater by the process of 

evaporation. The salt obtained in this manner is not pure and its crystals 
are small. The shape of the crystals cannot be seen clearly  Large crystals 

of pure substances can, however, be obtained from their solutions by the 
process of crystallisation. It is an example of a physical change. The 
process of cooling a hot concentrated solution of a substance to obtain 

crystals is called crystallisation. The process o  crystallisation is used to 

obtain crystals of a pure solid substance from the impure solid substance. 

Impure copper sulphate powder can be purified by the process of 
crystallisation to obtain large crystals of pure copper sulphate. 
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with the study of weather is called meteorology. In India, the weather 

reports are prepared by the Meteorological Department of Government. 
This department collects the data of temperature, wind, etc., and predicts 
whether on television or radio or newspaper. The weather report is 

recorded everyday in the form of graph and published in a table form 
showing readings of different elements of weather. 

Difference in Time of Sunrise and Sunset 

There is the difference in the time of sunrise during summer and winter. In 

summer the sun rises earlier in the morning and the sun sets la e in he 
evening during the month of June, while sun rises late and sets early in the 

month of December. 
Therefore, days are longer and night shorter in summe s while day is 

shorter and night is longer during winter. 

Climate 

'The average weather pattern taken over a long time, is called the climate 

of that place.' Different places in the world have different types of climate. 
The annual record of long term average temperature and rainfall at a 

particular place is called climat  chart. It gives an idea about the climate at 
a particular place during a specific period of the year. The major factor 

which determines the climat  of a place is called latitude (imaginary lines 
on earth). 

Factors that Determine the Climate 

The several factors that determine the climate at a place are 

• Distance from the sea Climate of a place varies according to the

closeness of the sea. The places that are near the sea, are moderate
(not too hot nor too cold), e.g. Mumbai, Chennai. While the places
that are away from the sea have extreme climate, having very hot

summer or too cold winter, e.g. Delhi.
• Altitude or height above sea level Climate also varies according to

the altitude. The higher altitudes are cooler, e.g. Himalaya.

57 www.jkchrome.com www.jkchrome.com www.jkchrome.com

www.jk
ch

rom
e.c

om



• Humidity It also determines the climate of a place. Kolkata and

Kerala have high humidity, while. Rajasthan and Haryana have low
humidity.

Climates in India 

The climate of India varies in different regions. These can be described as 

below: 

• The northern region of Himalayas has cold and moderately wet
climate (e.g. Kashmir).

• Plains has a moderately hot and wet climate ( e.g. Uttar Pradesh).
• South has very hot and wet climate (e.g. Kerala).
• The western region has hot and dry climate (e.g. Rajasthan).
• North-Eastern India has wet climate (e.g. Assam) and receives rain

for a major part of the year.

Climate and Adaptation 

The ability of an organism to develop certain features which improve the 
chances of its survival in the environment in which they live, is known as 

adaptation. Animals are adapted to survive in the conditions in which they 
live. In other words, an adaptation is a trait of an organism that has been 

favoured by natural selection. 

Adaptations are of three types: 
(i) Structural adaptations Adaptation of special body parts of an organism

that helps it to survive in its natural habitat, e.g. skin colour, shape, body
covering.

(ii) Behavioural adaptations Adaptation of special ways in a particular

organism that helps it to survive in its

natural habitat. It usually occurs in response to some external stimuli, e.g.
frogs and bear undergoes hibernation or winter sleep during hard winter

season.
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the extremely cold climate of polar regions due to the following 

adaptations: 

(i) Their body is covered by a thick coat of white fur. It helps them to
blend with their surrounding snow white back ground and cannot be

noticed by their predators. Beneath the fur is a thick coat of fat which
insulates the body from cold and keeps the bear warm.

(ii) A polar bear is a good swimmer which has wide and large paws that
help it to swim. These paws also help bear to walk on the snow easily.

(iii) They have a strong sense of smell so that they can locate their prey
easily. They also possess small ears to keep the body surface area to the

minimum and reduce the heat loss from the body.

(iv) The thick layer of fat beneath the skin also stores food in winter when
food is scarce. This stored food (fat) also helps the mother polar bear to

survive in the winter when they undergo hibernation beneath the snow
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with their newborn cubs. 

Adaptations in Penguins 
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Another well-known animalA" in he polar regions is the penguin 
which can survive fol ing adaptations: 
(i) These are black

� .,,,. ... 
imn..,· colour which merges well with the white 

background of ice a 
(ii) They hav a thick layer of fat below their skin which 
protects the cold. 
(iii) The streamlined body, flipper-like wings and webbed feet 
whic ood swimmer. This adaptation helps penguin to catch 
fish a n""'1"N ey live together in large numbers and huddle together to 
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• They have thick skin and skin colour helps them to camouflage

(ability of the animal to match their surrounding, e.g. chameleon,
butterfly). The yellow brown colour of lion and black stripes of tiger
helps them to hide in the forest by blending with the surroundings. It

helps these carnivores to catch their prey.
• They have strong sense of smell which helps them to locate their

prey.
• They also develop sensitive hearing capacity to find its prey
• They have eyes in front of their head which enable them to have a

correct idea of the location of their prey. They also have good
eyesight.

• Their strong legs help them to run fast and long, sharp and strong

claws in front of their legs help them to catch and tear their prey.

Adaptations in Elephant 

Elephant is a well-known animal of Indian tropical rainforest. These are 
plant eaters and are adapted in many remarkable ways to survive in 

tropical rainforest. These adaptations can be discussed as follows: 

(i) The elephant has a long trunk which is used as nose and has a strong

sense of smell. It also helps elephant to pick up the food. The long trunk is
also used for breathing. It can reach up to the branches of trees and help it

to eat tree leaves. It is used for sucking water from lakes or rivers
(drinking).

(ii) The elephant possesses tusks (long pointed teeth) that are used in

tearing the bark of trees which the

elephan  loves to eat as food. It also helps elephant to fight their enemies
and protecting themselves.

(iii) The elephant has large ears that help it to hear even very soft sounds
and can sense the danger. It also helps the elephant to keep it cool in the

hot and humid climate of the tropical forest.
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(iv) The feet of the elephant is large and round which help it to provide

good stability and also prevent it from sinking into soft ground due to its
heavy weight.
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Chapter 8 

Winds, Storms and Cyclones 

We live on the earth which is surrounded by air. The layer of air 

surrounding the earth is called atmosphere. The moving air is called wind. 

It is formed by the heat of the sun or it may be said that unequal he ting of 

different parts of the earth forms wind. 

Air Exerts Pressure 

The continuous physical force exerted on an object or against an object 

when something comes in contact with it, is called pressure. Air exerts 

pressure in different ways under different situations and on all objects and 

in all directions. Air pressure helps the leaves of trees, banners or flags to 

flutter when the wind is blowing. It causes the tyres, balloons to inflate. 

Importance of Air pressure 

The importance of air pressur  can be discussed as follows: 

• It creates wind The difference in atmospheric pressure gives rise to

the wind on the ea th
• It influences weather Air movement, i.e. downward or upward

movement of air caused due to differences in pressure creates the

cloudy and clear sky, brings rain or fine weather.
• Weather forecasting The changes in air pressure gives important

clues for weather forecasting. The air pressure is measured by an

instrument called barometer.

Similarly, when we ride a bicycle against the direction of the wind, boat 
against wind direction or flying of kite against the direction of the wind, 

we can feel the air pressure. 

When we pump air or fill air into the bicycle tube, the air molecules inside 

the tube collide with the walls of the tube and exerts air pressure. The air 
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formation of storms, cyclone, thunderstorms, etc. The instrument used to 

measure the wind speed is called anemometer. 

Thunderstorms 
When air moves gently (low speed), it is called a breeze while when it 

moves violently (high speed), it is called a storm. When the pressure of air 
drops, it indicates the possibility of a storm. 

The swift movement of the falling water along with the rising warm air 

producing sound, lightning, heavy rain and • strong wind is call d
thunderstorm. It develops in hot and humid tropical areas like India and is 

accompanied by heavy rains or hail. Thunderstorms are produced by the 
dark clouds which form at fairly low altitude in the atmosphere. In the 

tropical area, the air gets warmed up and makes it to rise, whereas 

humidity provides the water vapour for the formation of cloud. 

Therefore, it can be said that to occur a thunderstorm, it requires moisture, 

rapidly rising warm air and sea breeze or mountains. 

Precautions to be Taken During a Thunderstorm 
A thunderstorm is accompanied by lightning which is a giant electric 
spark. It may kill people, animal and can damage buildings, etc. Therefore, 

you must take the following precautions during a thunderstorm to protect 
ourselves from the lightning. 

When you are in open area 

• Do no  take shelter under an isolated tree or building. If you are in a
forest, take shelter under a small tree. Do not lie on the ground.

• Do not take shelter under an umbrella having a metallic end.
• Never sit near a window, open garages, storage sheds, metal sheds,

etc, to take shelter.
• One can take shelter in a car or a bus.
• Do not go in the water. If you are in the water, get out and go inside

a building.
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Continuous heavy rains caused by cyclones may further worsen the flood 

situation in the area and affect the people in coastal area. The flood may 
pollute drinking water and may cause several water-borne diseases. 

Effective Safety Measures 

On the part of the government 

• Cyclone forecast and warning system must be installed.
• Information about cyclone should be given to the people in time

through rapid communication system.
• Construction of cyclone-shelter in cyclone-prone areas.
• An administrative arrangement should be taken to move people

faster to safer places.

On the part of the people 

• People should follow the essential guidelines provided by the
agencies through TV radio, phones, etc.

• A proper arrangement should be made to shift the essential

household goods, domestic animals, etc. to the safer places.
• A void driving on a road which is underwater because flood might

have damaged the road.
• Phone numbers of all the emergency services like police, fire

brigade, hospitals, etc. should be kept ready.

Some other precautions to be taken when you are staying in a cyclone hit 
area 

Do not drink water that could be contaminated, store drinking water

for emergencies.
• Do not touch wet switches and fallen power lines.
• Do not go out just for the sake of fun.
• Cooperate and help your neighbours and friends.
• Do not pressurise the rescue force by making under demands.
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• Do not enter into damaged buildings.

Tornadoes 

A tornado is a violent spinning storm in the shape of a dark funnel with a 

narrow end on the land. 
These are formed over the sea and are called water spouts. Tornado 
develops from the thunderstorm and is formed mostly on the land. These 

are violent and can reach the speeds of more than 500 km/h destroying 
everything in their path. These are not very common in India but occurs in 

Canada and the USA. 

Most of the tornadoes are weak. When the warm air from the earth's 

surface rises up, it whirls around it and causes very high-speed winds. 
These are much smaller than cyclones, i.e. from a few meters to a few 

hundred meters but the wind speed can rise as high as 500 km/h. The 
funnel of tornado sucks up everything at its bases like dust, debris, cars, 

trees and even houses. 

Destruction Caused by Tornadoes 

Tornado causes much damage due to the heavy force of its high-speed 
winds. A tornado causes considerable damage when it passes over land. 
Tornado causes the following destructions: 

• It uproots trees, electric poles and telephone poles, it disrupts power

supply and telecommunications.
• It lifts the people and vehicles off the ground and hurls them

hundreds f metre away. This may lead to the death of people and

damage to vehicles.
• Tornado causes extensive damage to buildings. It creates lower

pressure outside the building much lesser than inside the building
and the building can explode.

Protection from Tornado 

The following precautions should be taken for protection during a tornado: 
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• One should take the shelter in a room situated deep inside the home

having no windows or in a basement.
• Shut all the doors and windows and take shelter under the study

table.
• Bend down on your knees and protect your head and neck using

your arms. Stay indoors until it is safe to come out.
• If someone is in the vehicle and tornado begins, he should get out of

the vehicle and take shelter in a ditch or low-lying area and lie flat in
it.

• Keep distance from electric wires and damaged areas.

Protection of head and neck during 
tornado in bent position 

Advanced Technology has Helped 

During the early part of the last century, the people residing in coastal 

regions have less than a day for he preparations or to evacuate their homes 
from an overcoming cyc one. But, today's situation is very different. 

Today we are much prot cted. We have satellites and radars which can 
issue the cyclone watch or cyclone alert before 48 hrs (in advance) of any 

expected storm and a cyclone warning is issued 24 hrs in advance. 

Therefore, coastal residents have sufficient time to prepare and evacuate 

their homes. The message related to the cyclone is broadcasted over the 

ra io every hour or half hour when a cyclone is nearer the coast. 

In this way, the advanced technology has helped us in giving better 

protection from cyclones. Several national and international organisations 
cooperate to monitor cyclone-related disasters. 
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Chapter 9 

Soil 

Soil is one of the most important natural resources. It is the uppermost 

layer of earth's crust which is blackish-brown in colour. Major functions 

of the soil are: 

• It supports plant growth by holding the roots firmly and supplying

water and nutrients to the plants.
• It acts as a natural habitat for many organisms like an earthworm,

fungi, bacteria, ants, etc.
• It is also essential for agriculture which provides us with food,

clothing and shelter for all.
• It supplies water and nutrients to plants

Therefore, we can say that soil is an inseparable part of our life.

Soil Teeming with Life 

Soil contains air, water and countless living organisms like fungi, bacteria, 

insects (like ants and beetles), earthworms, rodents, moles and plant roots. 
Some organisms are too small that they cannot be seen by naked eyes (e.g. 

fungi and bacteria). An important soil organism is an earthworm, it is 

visible only in the rainy s ason. It increases the fertility of soil. An 
analysis of different soil samples is summarised in the table given below: 

Any other 

Soil Source Plants Animals 

observations 
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(i) Sandy soil These contain mainly sand. These are quite large particles.

There are large spaces between them which are filled with air. Water can
drain quickly through these spaces. The sandy soil tends to be light, well
aerated and rather dry. Since it is aerated, can be ploughed easily and

cannot retain water, so it is not good for plants. Since it is light, it can be
easily blown away if left bare. It does not possess humus, thus it is less
fertile. It can be made fertile by adding manure in them which increases its

water-holding capacity. This soil is not sticky and therefore, these cannot
be used to make pots, bricks, toys and statues.

(ii) Clayey soil' Clay particles are smaller and packed tightly so that it

leaves a little space for air. Water drains very slowly through clayey soil.
These also contain very little humus. It is heavier than sandy soil. Clayey
soil is more fertile than sandy soil.

The fertility of clayey soil can be improved by adding some sand and
humus to it. Clayey soil is very sticky and c n be used to make pots,
bricks, toys, statues, etc.

(iii) Loamy soil It is a mixture of sand, clay and silt with a small amount of

humus in it. Therefore, it is very fertile and the best topsoil for growing
plants. It has water holding capacity and excess water can also be drained

out through it easily  It is a smooth, partially gritty and sticky soil.

Properties of Soil 

Soil possesses various pr perties like: 

• It on ains air.
• It can hold water or moisture.
• It can absorb or soak water

It allows water to pass down through it.

Percolation Rate of Water in Soil 

Soil is porous, i.e. it has tiny pores in it. When water is poured over it, then 
some water gets absorbed in the soil and rest passes down the soil. The 

process of passing down water slowly through the soil is called percolation 
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soil has the limit to absorb water in it. The ability or capacity of the soil to 

absorb a limit of water is called absorption percentage. It can be calculated 
as follows: 

Amountof watera.bsorbed(inmL) 

Percentage of water absorbed = A.1now1tof Soil(g) X 100 

Different types of soil can absorb water to a different extent, i.e. some 

absorb more water while other absorbs less water. When we talk about the 

percentage of water absorbed by the soil, it means the mass of wate  

absorbed by 100 g of soil. 

Water Retention 

The ability of soil to hold water is called water retention. The space 
between soil particles is called pores provide the passage for gases and 

moisture within the soil. 

The ability of soil to retain water is strongly related to the particle size. 
Water molecules hold more lightly to the fine particles of the clayey soil 

than the coarser particle of sandy soil. 

When we perform this a tivity with different soil samples, we will see 

that. 

• Sandy soil will absorb less water and allows more water to percolate.
• A clayey soil will absorb more water but allow less water to

percolate.
• Sandy soil will absorb less water than clayey soil because of the

large spaces between the soil particles. The area where, there is a lot

of clay in the soil, stagnant water collects above the soil whenever it

rains.

Soil and Crops 

Different types of soil are found in different parts of India. Soil is mainly 
affected by wind, rainfall, temperature, light and humidity. Some climatic 
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factors also affect the soil profile and bring changes in the soil structure. 

The plants that grow on the surface of the earth are called vegetation. It 
includes green grass, herbs, shrubs, bushes, crop plants and trees. 

Types of Soil Crop Grown 

Clayey Soil Wheat, Gram and Paddy 

Loamy Soil Lentil, Tomatoes  Com and Oats 

Sandy-loam Soil Potatoes, Cotton and Cereal Rye 

Vegetation is mostly in the fertile topsoil of the earth and covers the soil 

like a green sheet spread on the surface of the earth. 
The component of soil along with various climatic factors determine the 
type of vegetation in a particular region. 

• Clayey and loamy soils are both suitable for growing cereals like

wheat and gram. Such soils are good at . retaining water.
• For paddy, soils rich in clay and organic matter and having a good

capacity to retain water are ideal.
• For lentils (masoor) and other pulses, loamy soils which drain water

easily, are required.
• For cotton, sandy-loam or loam, which drain water easily and can

hold plenty of air, are more suitable.
• Crops such as wheat are grown in the fine clayey soils because they

are rich in humus and are very fertile.
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A Case Study 

John, Rashida and Radha went to Leeladhar Dada and Santosh Malviya 
ofSohagpur in Madhya Pradesh. Leeladhar Dada was preparing the soil to 
make items like surahi, matki, kalla (earthen frying pan), etc. John asked 

him the complete procedure of making such items. A summary of 
conversation they all had with Leeladhar Dada is given below: 

• Leeladhar and other porters, bring the black soil from a piece of
barren land.

• Dry soil is then placed in a large tank and would be cleaned of
pebbles, etc. After removing these things the soil is then soaked for

around 8 hours. This soil would be kneaded after mixing burnt horse
dung.

• This kneaded soil is then placed on the wheel and appropriate shape

is given. The final shape of the material s given with hands. These

are kept for drying for three days. These it ms are baked at high
temperature after drying in air and then coloured.

Soil Erosion 

The removal of land surface by water wind or ice is known as erosion. The 

topsoil is very fertile and in the absence of it, the plants cannot grow. In 
the absence of plants, the soil becomes loose. As the plant roots bind to the 

soil. Soil erosion is mainly caused by the large scale cutting of forest trees 
and plants. This process of cutting down of trees is called deforestation. 

Erosion of soil is more severe in the areas of little or no surface vegetation 
like the desert or barren land. Therefore, cutting of trees and deforestation 

must be prevented. The effects of soil erosion are, famines, flood 
desertification and damage or spoilage of environment. 
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respiration. anaerobic respiration. 

Breathing 

It is the process in which air rich in oxygen is taken inside and air rich in 
CO2 is given out, with the help of respiratory organs. Thus, breathing 

involves two steps which take place alternately. 

• Inhalation: Taking in of air rich in oxygen into our body is called

inhalation.
• Exhalation: Giving out air rich in carbon dioxide from our body to

the external environment is called exhalation.

This activity must be performed under the sup rvision of your teacher or 
parent. Close your nostrils and mouth tightly and look at a watch. Note 

down the time for which you could hold your breath. We will soon start 
feeling uneasy and cannot hold our breath for even one minute. 

Breathing Rate 

The number of times a person breathes in a minute is termed as breathing 

rate. An adult human being can inhale and exhale 15-18 times in a minute. 
It is the average breathing rate of an adult human being. 

The breathing rate of a person is not always constant. It changes according 

to the oxygen requirement of the body. Breathing rate is somewhat faster 
in women than in men and in children, it is higher (20-30 times/min) than 

adults  Breathing rate is slowest while sleeping (as less energy is required) 
while maximum during heavy exercise like running, weight lifting, etc. 

(much energy is required). Increased breathing rate provides a greater 
amount of air entry into the lungs, hence blood can absorb oxygen at a 

faster rate. Faster breathing supplies more oxygen to the body cell for 
producing more energy, required for heavy exercises. 
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During heavy exercise, the breathing rate can increase to 25 times per 

minute. Because of this, food gets broken down at a faster rate and thus 
make us feel hungry. 

When we feel drowsy, sleepy or tired, we yawn (i.e. open our mouth wide 

to take a long and deep breath, of air), because our breathing rate slows 

down and the body does not receive sufficient oxygen. 

Mechanism of Breathing 

The mechanism of breathing can be understood by the following points: 

• Normally, we take in air through our nostrils. When we inhale air, it
passes through our nostrils into the nasal cav ty.

• From the nasal cavity, the air reaches our lungs through the
windpipe.

• Lungs are present in the chest cavity  This cavity is surrounded by
ribs on the sides.

• A large, muscular sheet called diaphragm forms the floor of the

chest cavity.

Nasal passage 

Otapr,ragm 

Human respiratory system 
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Exchange of Gases 

The exchange of gases takes place in the plants all the time, but it is 
increased during day time. The leaves are more actively involved in 
photosynthesis during the day time in the presence of sunlight. The 

CO2 released during respiration is utilised by the plant during 
photosynthesis to produce its food. 

During photosynthesis, the 02 is released by plants which are taken up 
during respiration in plants. Therefore, a balance between CO2 and 02 is 

maintained by the plants. 
Respiration thus provides continuous energy to plants to perform all its 

functions regardless of time. 

a 

Plant showing intake and re ease of � and 
COz during photosynthes s and respiration 
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in the bone marrow. These are colourless and help in the clotting of blood 

in a cut or wound. If a cut or wound is made the blood starts flowing from 
it, after some time the platelets plug the cut and the bleeding stops due to 
the formation of a dark red clot. 

If the platelets are not present in the blood, the blood flow from the cut or 
wound will not stop causing excess loss of blood which may be fatal to a 
person leading to death. 

Functions of Blood 

Various functions of blood are 

• It transports substances like digested food from the small intestine to

the other parts of the body.
• It carries water to all the parts of the body.
• It carries oxygen and CO2 during circulation.
• It carries waste products like urea from liver to kidney for excretion

1n unne.
• It protects the body from disease.

Blood Vessels 

These are tubes or pipes that carry blood throughout the body. It runs 
between the heart and the rest of the body. There are three major types of 

blood vessels in the body, i.e. arteries, veins and capillaries. 

1. Arteries

These carry blood from the heart to all the parts of the body. These lie 
quite deep under our skin and cannot be seen easily. Arteries have thick 

elastic walls as the blood flows at high pressure due to pumping action 
from the heart through arteries. No valves are present in the arteries. TJhe 
main artery, i.e. aorta is connected to the left ventricle of the heart. It 

carries oxygenated blood from the left ventricle to all the parts of the body 
except the lungs. Another artery called the pulmonary artery is connected 
to the right ventricle of the heart and carries deoxygenated blood from the 

right ventricle to the lungs. 
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Note: The arteries normally carry oxygenated blood from the heart but one 

artery called pulmonary artery carries deoxygenated blood from the heart 
to lungs. 

2. Veins

These are the blood vessels that carry blood from all the parts of the body

back to the heart. These tube-like blood vessels are situated just under the

skin and can easily be seen as greenish-blue tubes or lines below the skin.
These carry deoxygenated blood from the body parts to the heart. Veins

have thin walls and blood flows at low pressure through the veins.
Therefore, veins have valves in them which allow the blood to flow in one

direction and prevent the backflow of blood in veins.
Usually, veins carry deoxygenated blood but pulmonary vein that is
connected to the left atrium of the heart carries oxygena ed blood from the

lungs to the heart.

Differences between artery and vein 

Artery Vein 

It is thick walled tube present deep It is thin walled tubes lying just below 

runder the skin the skin. 

It appears as a greenish blue line under 
It cannot be seen easily. 

the skin. 
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Oxygenated and Deoxygenated Blood 

The blood that carry oxygen in it is called oxygenated blood, i.e. it is rich 
in oxygen. The oxygenated blood comes from the lungs, where oxygen 

from the fresh air gets mixed into blood and is carried towards the heart. 

The blood that is rich is carbon dioxide, i.e. all oxygen has been used by 
tissues and organs is called deoxygenated blood. It is formed in alt the 

organs of the body except lungs. Oxygenated blood is bright red in colour 
while deoxygenated blood is darher in colour. 

Blood Groups 

The blood group of an individual human being always remains unchanged 
throughout their life. Karl Landsteiner described that human blood can be 

divided into four groups, i.e. A, B, AB and 0. These are named on the 
basis of substance present in the blood (RBC). Every man has one of these 

four groups of blood which is inherited from parents to offspring and is 

never changed. 

If a person gets injured and heavy blood loss occurs, there is a need to give 
blood of other people to the patient. The person who gives the blood is 
called a donor while the person who receives the blood is called the 

recipient. 

Blood Group Can donate blood to Can receive blood from 

A A and AB A andO 
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B Band AB BandO 

All the group 

AB AB 
i.e. , A, B, AB and 0

All the group 

0 0 
i.e. , A ,  B, AB and 0

The process of donation of blood from one person to another is called 
blood transfusion. Before donation, he blood group must be matched 
because transfusion of different groups can be dangerous. The RB Cs of the 

patient receiving blood will stick together and may cause the death of the 
patient. This matching of blood group is called blood group compatibility. 

It can be shown as follows 

Heart 

The heart is an organ which beats continuously as a pump for the transport 

of blood carrying other substances with it , through a network of tubes or 
blood vessels. The heart pumps blood throughout our life without stopping 
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The left side of heart pumps the oxygenated blood into the whole body, 

while the right side of heart pumps the deoxygenated blood to the lungs. 
The oxygenated blood must be kept separated from deoxygenated blood to 
supply good amount of oxygen to the body cells for respiration and release 

of energy. 

If the oxygenated and deoxygenated blood will mix with each other  the 

body cells will not be able to get enough oxygen for respiration due to 
which less energy will be released in the body. 

Heartbeat 

The rhythmic contraction and relaxation of heart muscles that produce a 
specific sound of lubb-dubb is called heartbeat. The average heartbeat of 

an adult person is 72-80 beats per minute at resting but the number 
increases during and after a physical exercise or when a person is excited. 
During fast beating of heart, the blood is pumped more rapidly to the 
organs to supply more oxygen to the body cells. It helps in rapid 

respiration and to produce more energy. The heartbeat is equal to the 
number of pulse in a minute. 

Stethoscope 

The heartbeat can be heard by an instrument called as stethoscope. It is 
used by doctor to amplify the sound of heart. It consists of 

• a chest piece that carries a sensitive diaphragm
• two earpieces
• a ube joining both the parts

Doctors get to know about the condition of heart by listening to the sound 

through a stethoscope. 
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Tube joining 
two parts 

A stethoscope 

You can prepare a model of the stethoscope by yourself. Take a small 

funnel of 6-7 cm in diameter and fix a rubber tube tightly on the stem of the 
funnel. Stretch a rubber sheet on the mouth of the funnel. Fix t tightly 

with the help of rubber band. Put the open end of the tube on one of your 
ear. Now place the mouth of the funnel on your chest near he heart. 

Listen the thumping sound carefully. These sounds are the heartbeat. 
Count the number of beats in a minute. 

Mechanism of Circulation 

The contraction of two atria is immediately followed by the contraction of 
two ventricles which leads to the continuous flow of blood in the human 

body. The mechanism of circulation can be summarised as follows: 

• The blood passes through the capillaries of the lungs and is mix with
oxygen. This oxygena ed blood is then carried from the lungs to the

left auricle by four pulmonary veins.
• The left atrium contracts and the oxygenated blood is pushed into

left ventricles.
• The left ventricle pumps the blood into the biggest blood vessels of

the body called aorta. It distributes oxygen-rich blood to the
different parts of the body.

• The oxygenated blood is distributed to all the organs of the body
through capillaries.

• The deoxygenated blood from various organs of the body enters

from the capillaries to veins and then to the right atrium.
• The right atrium contracts and pushes the deoxygenated blood into

right ventricles through the opened valve.
• Right ventricles pump the impure blood into pulmonary arteries that

carry it to the right and left lungs for purification.
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The opening of urinary bladder is controlled by the ring of muscle called 

as bladder sphincter. When the bladder becomes full with urine this 
bladder sphincter opens and allows the urine to flow out. 

Carbon Dioxide 

It is produced as a waste product in our body cells during the process of 
respiration. The food is broken down during respiration to release energy 
and releases CO2 as a by-product. This CO2 is removed from our body by 
the lungs during exhalation. Therefore, lungs also act as the excretory 

organs for removing the waste product, CO2from the body  

Sweat 

It is the liquid waste of the body that is produced by the sweat glands 

present in our skin. Sweat contains water, some unwanted salts and urea in 
a very small amount. During hot summer, we sweat a lot. This gets 
evaporated from our body. This helps to provide the cooling effect to the 

body. The two major functions of sweat are as follows 

• It helps to remove excess water, salt and urea from the body.
• It helps to keep our body cool during hot summer days.

Dialysis 

The normal functioning of the kidney is necessary for good health of a 
person. But sometime s the kidney may stop working due to infection or 

injury. This condition of kidney is called kidney failure which may lead to 
the accumulation of urea in the blood of a person. Since, urea is a toxic 

substance which must be removed from the blood. Such person having 
kidney failure cannot survive unless his blood is filtered periodically 
through the artificial kidney machine to remove urea. The process used for 

cleaning the blood of a person by separating the waste product urea from it 
is called dialysis.This machine removes urea and other waste the product 
periodically. 

The long term solution for the patient suffering from kidney failure is 

kidney transplantation. In this method, the diseased or damaged kidney is 
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connect roots to the leaves through the stem and branches. It thus 

transports water and minerals to the leaves of the entire plant. 

Transport of Food Material 

The food manufactured in the leaf is transported to different parts of 

plants. This transportation of food material from leaves to the other parts 
of plants is carried out by the tissue called phloem and the process of 

transport of food material is called translocation. The phloem consists of 
vessels that are known as sieve tubes. 

The xylem and phloem tissues together form the vascular bundles or 
conducting tissues. 

Root hair 

Transport of water through xylem 

Transpiration 

The process of evaporation of water through the stomata present on the 

surface of leaves is called transpiration. The continuous evaporation of 

water from the leaves produces an upward pull, called a suction force. This 
force pulls the water from roots upward through the stem, branches and 

finally to the l aves. Though transpiration causes loss of water from the 
plants, still it is a necessary process for plants due to the following 

reasons: 

• Suction pull caused due to the evaporation of water helps to draw

water to a great height in tall trees.
• It produces a cooling effect on the plant and therefore, prevents the

plants from the damage caused by heat of sunlight.
• It also helps in the transport of water and minerals to the leaves for

performing photosynthesis in them.
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The rate of transpiration increases in a hot sunny day or in moving air. 

This happens because the heat from sun or moving air causes evaporation 
of water at a faster rate from the stomata. 
Increases in the rate of transpiration cause an increased rate of absorption 

of water through the roots. Therefore, when a potted plant is kept under the 
moving fan, the absorption of water through root will be increased along 

with the increased rate of evaporation. 
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Asexual Reproduction 

The process in which only one parent is involved in the production of new 
individuals of the same kind is called asexual reproduction. In plants, 
asexual reproduction results in the formation of offsprings or new plants 

without seeds or spores. 
Asexual reproduction in plants occurs through the following methods: 

1. Vegetative propagation
2. Budding

3. Fragmentation
4. Spore formation

1. Vegetative Propagation

It is the formation of new plants from vegetative units o  bud, stem, etc.

These vegetative units are called propagules. Vegetative reproduction may
take place using various plant parts as given below:

(i) Vegetative Reproduction by Stem

The stems or branches of the plant normally bear buds in the axils. The

buds that are present in the axil (i.e. the point of attachment of leaf at the
node) develops into the shoot. Th se are called vegetative buds.

The vegetative buds can give rise to a new plant. These buds consist of a 
short stem around which immature overlapping leaves are folded. These 

can produce a new plant by vegetative propagation. 

Methods to Vegetative Reproduction by Stem 
(i) New plants are obtained from the stem by the cutting method. In this

method, the small part of stem is removed by making a cut with a sharp

knife. The stem cutting must have some buds on it. Now the lower end of
stem cutting is buried in the moist soil. The upper part of cutting having

bud on it, is kept above the soil. After few days, this cutting develops new
roots. The bud grows and produces a shoot
(i.e. branches with leaves). Thus, a new plant is produced which is exactly
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Note: Plants like cacti produces new plants when their parts get detached 

from the main plant body. Each detached part can grow into a new plant. 

Advantages of Vegetative Propagation 

• Plants produced with vegetative reproduction takes less time to grow

and bear flower and fruits earlier than those produced from seeds.
• The new plants are the exact copies of parent plant because they are

produced from a single parent.

2. Budding

In this process, a daughter individual is formed from a small projection on

parent body called a bud. Most of the fungi-like, yeast reproduce by

budding.

Yeast grow and multiply in every few hours  if provided with sufficient
nutrients and favourable condition.

3. Fragmentation

Some algae (Spirogyra) that are present in waterbodies reproduce by
fragmentation. In this- method, he body of the parent breaks into small

pieces called fragments and each fragment grows up to become a new

plant. Fragmentation of parent body occurs when they are matured.

�� I\._ ____ Parent Sp,togyra

aw�� 
Fragments ol Sp/rogyra that deVelop 

lnlO new plants 
Fragmentation in algae CSp1f0!11ra) 

If water and nutrient are available, the algae will grow and multiply 

rapidly by fragmentation. If this process continues, it will cover a large 
area in a very short period of time. 
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seeds to scatter far away from their parent plants. Due to the explosion of 

fruit, the seeds are thrown away from the plant with a great force in all 
direction, e.g. castor plant burst suddenly with a jerk and scatter the seeds 
far away from the parent plant. Similarly, fruit of balsam is also dispersed 

through the explosion mechanism. 

Benefits of Seed Dispersals 

• Seed dispersal avoids overcrowding of young plants around their
parent plants.

• It helps in preventing competition between the plants and its own

seedlings for sunlight, water and minerals.
• One of the benefits of seed dispersal is that it enables the plant to

grow into new habitats for wider distribution and provides them
with a better chance of survival.

Germination of Seed 
A seed contains a plant embryo in a resting state which begin to grow only 

under favourable conditions. The process by which seeds begin to grow is 

called seed germination. It is the growth of a plant from its seed. When the 
seed germinates, the seed coat splits and a tiny root called radicle grows 
downward and shoot called plumule starts growing upwards. This 

produces seedling of the plant. 

The seedling grows faster and ultimately forms a new plant. When the 
plant starts maturing, it bears flower which again produces seed and fruits. 

This cycle conti ues to produce more offsprings for the preservation of a 
species. 
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speed is said to be in uniform motion. In this case, the average speed is the 

same as the actual speed. 

Units of Speed 

The unit of speed depends upon the unit of distance and the unit of time 
used. 

• The metre is the standard unit of distance and second is the standard
unit of time. So, the standard unit of speed is metre per econd
(mis).

• The large values of speed are expressed in kilometre per hour (km/h)

and in this case, the distance travelled is measured in terms of
kilometre and time taken is measured in an hour.

• The small values of speed are expressed in centimetre per second
(emfs) and in this case, the distance travelled is measured in terms of
centimetre and time taken is measured in second.

If we have to compare the speeds of a number of objects, then we must 
express the speeds of all those objects in the same unit. 

Measurement of Time 

A duration or moment in which things occur is known as time. With the 
help of clocks and watches, we generally 
measure time. It is very difficult to think that how did the people in ancient 

time measure times as they did not have clocks or watches. 

In order to measure the time, ancient people used some natural events 
which repeated regularly after fix time intervals, e.g. they found that the 

sun rises every day in the morning. So, the time between one sunrise and 
the next I was known as a day. In a similar manner, time from one full 
moon to the next full moon was. called a month. 

A year was fixed as the time taken by the earth to complete one revolution 

of the sun. 
Many time measuring devices were used in different parts of the world 
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