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SUBJECT: SCIENCE
I.

A) Write down the names of various tools and agricultural implements also mention their
uses in agricultural activities ( Draw the necessary diagrams)
B) Write a project about the irrigation methods practiced is different states of India.

II. Prepare a list of disease from which you were protected in your childhood.
Take the help of your parents. Also note down the age at which different vaccines were given to you.
SUBJECT: ENGLISH
I.
Write the definition of all the eight parts of speech (noun, pronoun, verb, adverb, adjective,
conjunction, preposition and Interjection). Write only the names of their kinds with examples. You
can draw and colour or stick pictures wherever drawing is not possible.
II.
Write the definition of Tense, its kinds and examples.
Write the kinds of past, present and future tense. Write an example for each kind.
You can use different colours for writing the names of different tenses.
III.
Write any ten active voice and passive voice. Use the different colours.
Write a letter to your friend about how you are utilizing this unaccepted holidays. You mention the
creative things you are doing at home and inspire your friend also to do the same.
SUBJECT: MATHS
 Complete Chapter on Rational Numbers.
 Complete chapter on Linear Equation in one Variable.

SUBJECT: SOCIAL STUDIES
1. TOPIC ‘the Modern period”
Explain
The historians have divided history into three periods. Explain these broad division on the basis of
how the society, economy, cultural and politics were different from each other.
2. TOPIC ‘Resources’
Explain
Make a list of things that you see in your home and at school. Classify them into Natural and
human made resources. Also design a poster for the class display board to spread awareness on the
need to conserve our natural resources.
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aheli and Boojho went to their
uncle’s house during the summer
vacation. Their uncle is a farmer.
One day they saw some tools like khurpi,
sickle, shovel, plough, etc., in the field.

In order to provide food for a large
population— regular production, proper
management and distribution is
necessary.

I want to know
where and how we
use these tools.

You have learnt that all living
organisms require food. Plants can make
their food themselves. Can you recall
how green plants synthesise their own
food? Animals including humans can
not make their own food. So, where do
animals get their food from?
But, first of all why do we have to eat
food?
You already know that energy from
the food is utilised by organisms for
carrying out their various body
functions, such as digestion, respiration
and excretion. We get our food from
plants, or animals, or both.

Since we all need food,
how can we provide
food to a large number
of people in our
country?

Food has to be
produced on a large
scale.

1.1 Agricultural Practices
T ill 10,000 B.C.E. people were
nomadic. They were wandering in
groups from place to place in search
of food and shelter. They ate raw
fruits and vegetables and started
hunting animals for food. Later, they
could cultivate land and produce rice,
wheat and other food crops. Thus,
was born ‘Agriculture’.

When plants of the same kind are
cultivated at one place on a large scale,
it is called a crop. For example, crop of
wheat means that all the plants grown
in a field are that of wheat.
You already know that crops are of
different types like cereals, vegetables
and fruits. These can be classified on the
basis of the season in which they grow.
India is a vast country. The climatic
conditions like temperature, humidity
and rainfall vary from one region to
another. Accordingly, there is a rich
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variety of crops grown in different parts
of the country. Despite this diversity,
two broad cropping patterns can be
identified. These are:
(i) Kharif Crops : The crops which are
sown in the rainy season are called
kharif crops. The rainy season in India
is generally from June to September.
Paddy, maize, soyabean, groundnut and
cotton are kharif crops.
(ii) Rabi Crops : The crops grown in the
winter season (October to March) are
called rabi crops. Examples of rabi
crops are wheat, gram, pea, mustard
and linseed.
Besides these, pulses and vegetables
are grown during summer at many
places.

1.2 Basic Practices of Crop
Production

Why paddy can not be
grown in the winter season?

Paddy requires a lot of
water. Therefore, it is grown
only in the rainy season.

Cultivation of crops involves several
activities undertaken by farmers over a
period of time. You may find that these
activities are similar to those carried out
by a gardener or even by you when you
grow ornamental plants in your house.
These activities or tasks are referred

to as agricultural practices which are
listed below:
(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Preparation of soil
Sowing
Adding manure and fertilisers
Irrigation
Protecting from weeds
Harvesting
Storage

1.3 Preparation of Soil
The preparation of soil is the first step
before growing a crop. One of the most
important tasks in agriculture is to turn
the soil and loosen it. This allows the
roots to penetrate deep into the soil. The
loose soil allows the roots to breathe
easily even when they go deep into the
soil. Why does the loosening of soil allow
the roots to breathe easily?
The loosened soil helps in the growth
of earthworms and microbes present in
the soil. These organisms are friends of
the farmer since they further turn and
loosen the soil and add humus to it.
But why the soil needs to be turned and
loosened?
You have learnt in the previous
classes that soil contains minerals,
water, air and some living organisms.
In addition, dead plants and animals
get decomposed by soil organisms. In
this way, various nutrients in the dead
organisms are released back into the
soil. These nutrients are again absorbed
by plants.
Since only a few centimetres of the
top layer of soil supports plant growth,
turning and loosening of soil brings the
nutrient-rich soil to the top so that
plants can use these nutrients. Thus,
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turning and loosening of soil is very
important for cultivation of crops.
The process of loosening and turning
of the soil is called tilling or ploughing.
This is done by using a plough. Ploughs
are made of wood or iron. If the soil is
very dry, it may need watering before
ploughing. The ploughed field may have
big clumps of soil called crumbs. It is
necessary to break these crumbs.
Levelling the field is beneficial for
sowing as well as for irrigation. Levelling
of soil is done with the help of a leveller.
Sometimes, manure is added to the
soil before tilling. This helps in proper
mixing of manure with soil. The soil is
moistened before sowing.
Agricultural Implements
Before sowing the seeds, it is necessary to
break soil clumps to get better yield. This
is done with the help of various tools.
The main tools used for this purpose are
the plough, hoe and cultivator.

Plough : This is being used since
ancient times for tilling the soil, adding
fertilisers to the crop, removing the weeds
and turning the soil. This is made of
wood and is drawn by a pair of bulls or
other animals (horses and camels). It
contains a strong triangular iron strip
called ploughshare. The main part of the
plough is a long log of wood which is
called a ploughshaft. There is a handle
at one end of the shaft. The other end is
attached to a beam which is placed on
the bulls’ necks. One pair of bulls and a
man can easily operate the plough
[Fig. 1.1 (a)].
The indigenous wooden plough is
increasingly being replaced by iron
ploughs nowadays.
Hoe : It is a simple tool which is used
for removing weeds and for loosening
the soil. It has a long rod of wood or
iron. A strong, broad and bent plate of
iron is fixed to one of its ends and

beam

ploughshaft
ploughshare

Fig. 1.1 (a) : The plough
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works like a blade. It is pulled by
animals [Fig. 1.1 (b)].
grip
handle

Activity 1.1
Take a beaker and fill half of it
with water. Put a handful of wheat
seeds and stir well. Wait for some
time.

beam

bent plate
rod
Fig. 1.1 (b) : A hoe

Cultivator : Nowadays ploughing is
done by tractor-driven cultivator. The
use of cultivator saves labour and time.
[Fig. 1.1 (c)].

Fig. 1.1 (c) : Cultivator driven by a tractor

1.4 Sowing
Sowing is an important part of crop
production. Before sowing, good quality,
clean and healthy seeds of a good
variety—are selected. Farmers prefer to
use seeds which give high yield.

Are there seeds which float on
water? Would those be lighter or
heavier than those which sink? Why
would they be lighter? Damaged seeds
become hollow and are thus lighter.
Therefore, they float on water.
This is a good method for
separating good, healthy seeds from
the damaged ones.
Before sowing, one of the important
tasks is to know about the tools used
for sowing seeds [Fig. 1.2 (a), (b)].
Traditional tool : The tool used
traditionally for sowing seeds is
shaped like a funnel [Fig. 1.2 (a)]. The
seeds are filled into the funnel,
passed down through two or three
pipes having sharp ends. These
ends pierce into the soil and place
seeds there.

Selection of Seeds

One day I saw my mother put
some gram seeds in a vessel
and pour some water on
them. After a few minutes
some seeds started to float
on top. I wonder why some
seeds float on water!
4
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sufficient sunlight, nutrients and water
from the soil. At times a few plants
may have to be removed to prevent
overcrowding.

1.5 Adding Manure and
Fertilisers
The substances which are added to the
soil in the form of nutrients for the
healthy growth of plants are called
manure and fertilisers.
Fig. 1.2 (b) : A seed drill

Seed drill : Nowadays the seed drill [Fig.
1.2 (b)] is used for sowing with the help
of tractors. This sows the seeds
uniformly at equal distance and depth.
It ensures that seeds get covered by the
soil after sowing. This protects seeds
from being eaten by birds. Sowing by
using a seed drill saves time and labour.

There is a nursery near my
school. I found that little
plants were kept in small
bags. Why are they
kept like this?

Seeds of a few plants
such as paddy are first
grown in a nursery. When
they grow into seedlings,
they are transplanted to
the field manually. Some
forest plants and flowering
plants are also grown in
the nursery.

Appropriate distance between the
seeds is necessary to avoid overcrowding
of plants. This allows plants to get

I saw a healthy crop growing
in a farm. In the neighbouring
farm, the plants were weak.
Why do some plants grow
better than others?

Soil supplies mineral nutrients to the
crop plants. These nutrients are
essential for the growth of plants. In
certain areas, farmers grow crop after
crop in the same field. The field is never
left uncultivated or fallow. Imagine what
happens to the nutrients?
Continuous cultivation of crops
makes the soil poor in nutrients.
Therefore, farmers have to add manure
to the fields to replenish the soil with
nutrients. This process is called
manuring. Improper or insufficient
manuring results in weak plants.
Manure is an organic substance
obtained from the decomposition of
plant or animal wastes. Farmers dump
plant and animal waste in pits at open
places and allow it to decompose. The
decomposition is caused by some
microorganisms. The decomposed
matter is used as organic manure.
You have alr eady learnt about
vermicomposting in Class VI.
5
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Activity 1.2
Take moong or gram seeds and
germinate them. Select three equal
sized seedlings. Take three empty
glasses or similar vessels. Mark them
A, B and C. To glass A add little
amount of soil mixed with a little cow
dung manure. In glass B put the
same amount of soil mixed with a
little urea. Take the same amount
of soil in glass C without adding
anything [Fig. 1.3(a)]. Now pour the
same amount of water in each glass
and plant the seedlings in them.
Keep them in a safe place and water
them daily. After 7 to 10 days
observe their growth [Fig. 1.3(b)].

Fig. 1.3 (a) : Preparation of the experiment

Fig. 1.3 (b) : Growing seedlings with manure
and fertiliser

Did plants in all the glasses grow at
the same pace? Which glass showed

better growth of plants? In which glass
was the growth fastest?
Fertilisers are chemicals which are
rich in a particular nutrient. How are
they different from manure? Fertilisers
are produced in factories. Some
examples of fertilisers are— urea,
ammonium
sulphate,
super
phosphate, potash, NPK (Nitrogen,
Phosphorus, Potassium).
The use of fertilisers has helped
farmers to get better yield of crops
such as wheat, paddy and maize. But
excessive use of fertilisers has made
the soil less fertile. Fertilisers have also
become a source of water pollution.
Therefore, in order to maintain the
fertility of the soil, we have to
substitute fertilisers with organic
manure or leave the field uncultivated
(fallow) in between two crops.
The use of manure improves soil
texture as well as its water retaining
capacity. It replenishes the soil with
nutrients.
Another method of replenishing
the soil with nutrients is through crop
rotation. This can be done by growing
different crops alternately. Earlier,
farmers in northern India used to
grow legumes as fodder in one season
and wheat in the next season. This
helped in the replenishment of the soil
with nitrogen. Farmers are being
encouraged to adopt this practice.
In the previous classes, you have
learnt about Rhizobium bacteria.
These are present in the nodules of
roots of leguminous plants. They fix
atmospheric nitrogen.
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Table 1.1 : Differences between Fertiliser and Manure
S. No.

Fertiliser

Manure

1.

Fertiliser is a man-made
inorganic salt.

Manure is a natural substance obtained
by the decomposition of cattle dung
and plant residues.

2.

Fertiliser is prepared in
factories.

Manure can be prepared in the fields.

3.

Fertiliser does not provide
any humus to the soil.

Manure provides a lot of humus to the soil.

4.

Fertilisers are very rich in
plant nutrients like nitrogen,
phosphorus and potassium.

Manure is relatively less rich in plant
nutrients.

Table 1.1 gives the differences
between a fertiliser and manure.
Advantages of Manure : The organic
manure is considered better than
fertilisers. This is because
l

l

l

l

it enhances the water holding
capacity of the soil.
it makes the soil porous due to which
exchange of gases becomes easy.
it increases the number of friendly
microbes.
it improves the texture of the soil.

1.6 Irrigation
All living beings need water to live.
Water is important for proper growth
and development. Water is absorbed by
the plant roots. Along with water,
minerals and fertilisers are also
absorbed. Plants contain nearly 90%
water. Water is essential because
germination of seeds does not take place
under dry conditions. Nutrients
dissolved in water are transported to
each part of the plant. Water also

protects the crop from both frost and
hot air currents. To maintain the
moisture of the soil for healthy crop
growth, fields have to be watered
regularly.
The supply of water to crops at
regular intervals is called irrigation. The
time and frequency of irrigation varies
from crop to crop, soil to soil and season
to season. In summer, the frequency of
watering is higher. Why is it so? Could
it be due to the increased rate of
evaporation of water from the soil and
the leaves?
I am very careful this
year about watering
the plants. Last
summer my plants
dried up and died.

Sources of irrigation : The sources of
water for irrigation are— wells,
tubewells, ponds, lakes, rivers, dams
and canals.
7
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Traditional Methods of
Irrigation
The water available in wells,
lakes and canals is lifted up
by different methods in
different regions, for taking it
to the fields.
Cattle or human labour is
used in these methods. So
these methods are cheaper,
but less efficient. The various
traditional ways are:
(i) moat (pulley -system)
(ii) chain pump
Fig. 1.4 (a) : Moat

Fig. 1.4 (b) : Chain pump

Fig. 1.4 (c) : Dhekli

(iii) dhekli, and
(iv) rahat (Lever system)
[Figs. 1.4 (a)- (d)].
Pumps are commonly
used for lifting water. Diesel,
biogas, electricity and
solar energy is used to run
these pumps.

Fig. 1.4 (d) : Rahat
8
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Modern Methods of
Irrigation
Modern methods of irrigation
help us to use water
economically. The main
methods used are as follows:
(i) Sprinkler System: This
system is more useful on the
uneven land where sufficient
water is not available. The
perpendicular pipes, having
rotating nozzles on top, are
joined to the main pipeline
at regular intervals. When
water is allowed to flow
through the main pipe under pressure
with the help of a pump, it escapes from
the rotating nozzles. It gets sprinkled
on the crop as if it is raining.
Sprinkler is very useful for lawns, coffee
plantation and several other crops
[Fig. 1.5 (a)].

Fig. 1.5 (a) : Sprinkler system

(ii) Drip system : In this system, the
water falls drop by drop directly near
the roots. So it is called drip system. It
is the best technique for watering fruit
plants, gardens and trees [Fig. 1.5(b)].
Water is not wasted at all. It is a boon in
regions where availability of water is poor.

Fig. 1.5 (b) : Drip System
9
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1.7 Protection from Weeds
Boojho and Paheli went to a nearby
wheat field and saw that there were some
other plants in the field, growing along
with wheat plants.
Have these other
plants been planted
purposely?

In a field many other undesirable
plants may grow naturally along with
the crop. These undesirable plants are
called weeds.
The removal of weeds is called
weeding. Weeding is necessary since
weeds compete with the crop plants for
water, nutrients, space and light. Thus,
they affect the growth of the crop. Some
weeds interfere even in harvesting and
may be poisonous for animals and
human beings.
Farmers adopt many ways to remove
weeds and control their growth. Tilling
before sowing of crops helps in
uprooting and killing of weeds, which
may then dry up and get mixed with
the soil. The best time for the removal
of weeds is before they produce flowers
and seeds. The manual removal includes
physical removal of weeds by uprooting
or cutting them close to the ground,
from time to time. This is done with the
help of a khurpi. A seed drill [Fig. 1.2(b)]
is also used to uproot weeds.
Weeds are also controlled by using
certain chemicals, called weedicides,
like 2,4-D. These are sprayed in the
fields to kill the weeds. They do not
damage the crops. The weedicides are
diluted with water to the extent required
and sprayed in the fields with a sprayer.
(Fig. 1.6).

Fig. 1.6 : Spraying weedicide

Do weedicides have any
effect on the person handling
the weedicide sprayer?

As already mentioned, the weedicides
are sprayed during the vegetative growth
of weeds before flowering and seed
formation. Spraying of weedicides may
affect the health of farmers. So they
should use these chemicals very carefully.
They should cover their nose and mouth
with a piece of cloth during spraying of
these chemicals.

1.8 Harvesting
Harvesting of a crop is an important
task. The cutting of crop after it is
mature is called harvesting. In
harvesting, crops are pulled out or cut
close to the ground. It usually takes 3
to 4 months for a cereal crop to mature.
Harvesting in our
country is either done
manually
by
sickle
(Fig. 1.7) or by a machine
called harvester. In the
harvested crop, the grain Fig. 1.7 :
seeds need to be separated
Sickle
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from the chaff. This process is called
threshing. This is carried out with the
help of a machine called ‘combine’ which
is in fact a harvester as well as a thresher
(Fig. 1.8).

Fig. 1.8 : Combine

Harvest Festivals
After three or four months of hard
work there comes the day of the
harvest. The sight of golden fields
of standing crop, laden with grain,
fills the hearts of farmers with joy
a n d a s e n s e o f w e l l -b e i n g . T h e
efforts of the past season have
borne fruit and it is time to relax
and enjoy a little. The period of
harvest is, thus, of great joy and
happiness in all parts of India.
Men and women celebrate it with
great
enthusiasm.
Special
festivals associated with the
h a r v e s t s e a s o n are P o n g a l ,
Baisakhi, Holi, Diwali, Nabanya
and Bihu.

1.9 Storage
After harvesting, sometimes
stubs are left in the field, which
are burnt by farmers. Paheli is
worried. She knows that it
causes pollution. It may also
catch fire and damage the crops
lying in the fields.

Farmers with small holdings of land
do the separation of grain and chaff by
winnowing (Fig. 1.9). You have already
studied this in Class VI.

Storage of produce is an important task.
If the harvested grains are to be kept
for longer time, they should be safe
from moisture, insects, rats and
microorganisms. Harvested grains have
more moisture. If freshly harvested
grains (seeds) are stored without drying,
they may get spoilt or attacked by
organisms, making them unfit for use
or for germination. Hence, before
storing them, the grains are properly
dried in the sun to reduce the moisture
in them. This prevents the attack by
insect pests, bacteria and fungi.

I saw my mother putting
some dried neem leaves
in an iron drum
containing wheat.
I wonder why?

Fig. 1.9 : Winnowing machine
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Fig. 1.10 (a) : Silos for storage of grains

1.10 Food from Animals
Activity 1.3
Make the following Table in your
note book and complete it.
S.No.
1.

Food
Milk

Sources
Cow, Buffalo, Shegoat, She-camel . . .

2.
3.
4.

Fig. 1.10 (b) : Storage of grains in
gunny bags in granaries

Farmers store grains in jute bags or
metallic bins. However, large scale
storage of grains is done in silos and
granaries to protect them from pests
like rats and insects [Fig. 1.10 (a)
and (b)].
Dried neem leaves are used for
storing food grains at home. For storing
large quantities of grains in big
godowns, specific chemical treatments
are required to protect them from pests
and microorganisms.

After completing this Table, you
must have seen that, like plants,
animals also provide us with different
kinds of food. Many people living in the
coastal areas consume fish as a major
part of their diet. In the previous classes
you have learnt about the food that we
obtain from plants. We have just seen
that the process of crop production
involves a number of steps like selection
of seeds, sowing, etc. Similarly, animals
reared at home or in farms, have to be
provided with proper food, shelter and
care. When this is done on a large scale,
it is called animal husbandry.
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KEYWORDS

WHA
T Y
OU HA
VE LEARNT
WHAT
YOU
HAVE

AGRICULTURAL

Ü

In order to provide food to our growing
population, we need to adopt certain
agricultural practices.

Ü

Same kind of plants cultivated at a place
constitute a crop.
In India, crops can be broadly categorised into
two types based on seasons - rabi and kharif
crops.
It is necessary to prepare soil by tilling and
levelling. Ploughs and levellers are used for
this purpose.
Sowing of seeds at appropriate depths and
distances gives good yield. Good variety of
seeds are sown after selection of healthy seeds.
Sowing is done by seed drills.
Soil needs replenishment and enrichment
through the use of organic manure and
fertilisers. Use of chemical fertilisers has
increased tremendously with the introduction
of new crop varieties.
Supply of water to crops at appropriate
intervals is called irrigation.
Weeding involves removal of unwanted and
uncultivated plants called weeds.
Harvesting is the cutting of the mature crop
manually or by machines.
Separation of the grains from the chaff is called
threshing.
Proper storage of grains is necessary to protect
them from pests and microorganisms.
Food is also obtained from animals for which
animals are reared. This is called animal
husbandry.

PRACTICES
ANIMAL HUSBANDRY
CROP
FERTILISER

Ü

GRANARIES
Ü
HARVESTING
IRRIGATION

Ü

KHARIF
MANURE
Ü

PLOUGH
RABI
SEEDS

Ü

SILO
SOWING

Ü

STORAGE

Ü

THRESHING

Ü

WEEDS
Ü
WEEDICIDE
WINNOWING

Ü

Exercises
1. Select the correct word from the following list and fill in the blanks.
float, water, crop, nutrients, preparation
(a) The same kind of plants grown and cultivated on a large scale at a
place is called _____________.
(b) The first step before growing crops is _____________ of the soil.
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EXERCISES

(c)
(d)

Damaged seeds would _____________ on top of water.
For growing a crop, sufficient sunlight and _____________ and
_____________ from the soil are essential.

2. Match items in column A with those in column B.
A
(i)

B

Kharif crops

(a)

Food for cattle

Rabi crops

(b)

Urea and super phosphate

(iii) Chemical fertilisers

(c)

Animal excreta, cow dung
urine and plant waste

(iv) Organic manure

(d)

Wheat, gram, pea

(e)

Paddy and maize

(ii)

3. Give two examples of each.
(a) Kharif crop
(b) Rabi crop
4. Write a paragraph in your own words on each of the following.
(a)

Preparation of soil

(b)

Sowing

(c)

Weeding

(d)

Threshing

5. Explain how fertilisers are different from manure.
6. What is irrigation? Describe two methods of irrigation which conserve water.
7. If wheat is sown in the kharif season, what would happen? Discuss.
8. Explain how soil gets affected by the continuous plantation of crops in
a field.
9. What are weeds? How can we control them?
10. Arrange the following boxes in proper order to make a flow chart of
sugarcane crop production.

Sending crop to
sugar factory
1

Preparation of
soil
5

Irrigation

Harvesting

Sowing

2

3

4

Ploughing the
field

Manuring

6

7
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11. Complete the following word puzzle with the help of clues given below.
Down
1.
Providing water to the crops.
2.
Keeping crop grains for a long time under proper conditions.
5.
Certain plants of the same kind grown on a large scale.
Across
3.
A machine used for cutting the matured crop.
4.
A rabi crop that is also one of the pulses.
6.
A process of separating the grain from chaff.

Extended Learning — Activities and Projects
1.

Sow some seeds in the soil and arrange to water them by drip
irrigation. Observe daily.
(i) Do you think it can save water?
(ii) Note the changes in the seed.

2.

Collect different types of seeds and put them in small bags.
Label them.

3.

Collect pictures of some other agricultural machines and paste them
in a file. Write their names and uses.

4.

Project Work
Visit a farm, nursery or a garden nearby. Gather information about
(i) importance of seed selection.
(ii) method of irrigation.
15
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(iii) effect of extreme cold and extreme hot weather on the plants.
(iv) effect of continuous rain on the plants.
(v) fertilisers/manure used.

An Example for Field Trip Work
Himanshu and his friends were very anxious and curious to go to Thikri village.
They went to Shri Jiwan Patel’s farmhouse. They had taken bags to collect some
seeds and other things.
Himanshu :

Sir namaskar, I am Himanshu. Here are my friends Mohan, David
and Sabiha. We want some information about crops. Please guide
us.

Shri Patel :

Namaskar and welcome all of you. What are your queries?

Sabiha :

When did you start this work and what are the main crops that
you grow?

Shri Patel :

About 75 years ago, my grandfather started this work. The main
crops that we grow are wheat, gram, soyabean and moong.

David :

Sir, can you tell us the difference between traditional and modern
agricultural practices?

Shri Patel :

Earlier we used traditional tools like sickle, bullock plough, trowel,
etc., and depended on rain water for irrigation. But now we use
modern methods of irrigation. We use implements like tractors,
cultivators, seed drill and harvester. We get good quality seeds.
We carry out soil testing and use manure and fertilisers. New
information about agriculture is obtained through radio, T.V. and
other sources. As a result we are able to get good crops on a large
scale. This year we got 9 to 11 quintals of gram crop/acre and 20
to 25 quintals of wheat/acre. In my opinion awareness of new
technology is important for better crop yield.

Mohan :

Sabiha, come here and see some earthworms. Are they helpful to
the farmers?

Sabiha :

Oh Mohan! we learnt about it in Class VI.

Shri Patel :
David :

Earthworms turn the soil and loosen it for proper aeration, so
they help the farmer.
Can we have some seeds of the crops you grow here?
[They put some seeds, fertilisers and soil sample in the bags.]

Himanshu :

Sir, we are thankful to you for making this visit pleasant and for
providing useful information.
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Resources

Mona and Raju were helping Amma to clean their house.
“Look at all these things…. clothes, utensils, foodgrains,
combs, this bottle of honey, books…..Each of these has a
use,” said Mona. “That is why they are important,” said
Amma. “These are resources…..”. “What is a resource?”
was Raju’s question to Amma. “Anything that can be used
to satisfy a need is a resource”, replied amma. “Look around
you and observe, you will be able to identify many types of
resources. The water you drink when you are thirsty, the
electricity you use in your house, the rickshaw you use to
get home from school, the textbook you use to study are all
resources. Your father has prepared a tasty snack for you.
The fresh vegetables he has used are also a resource”.

Let’s do
List out five
resources you use
in your home and
five you use in
your classroom.

Water, electricity, rickshaw, vegetable and textbook
have something in common. They have all been used by
you, so they have utility. Utility or usability is what makes
an object or substance a resource.
“How does something become a resource?” Raju now
wanted to know. Amma told the children that things become
resources only when they have a value. “Its use or utility gives
it a value. All resources have some value.” said Amma.
Value means worth. Some resources have economic
value, some do not. For example, metals may have an
economic value, a beautiful landscape may not. But both
are important and satisfy human needs.
Some resources can become economically valuable
with time. Your grandmother’s home remedies have no
commercial value today. But if they are patented and sold by
a medical firm tomorrow, they could become economically
valuable.

2019-2020

Glossary
Patent: It means
the exclusive right
over any idea or
invention.

Glossary
Technology: It is
the application of
latest knowledge
and skill in doing
or making things.

Activity
Circle those
resources from
Amma’s list that
are regarded
as having no
commercial value.

Time and technology are two important factors that
can change substances into resources. Both are related
to the needs of the people. People themselves are the
most important resource. It is their ideas, knowledge,
inventions and discoveries that lead to the creation of
more resources. Each discovery or invention leads to many
others. The discovery of fire led to the practice of cooking
and other processes while the invention of the wheel
ultimately resulted in development of
“A very
newer modes of transport. The technology
valuable one!”
to create hydroelectricity
has turned energy in fast
“So I am a
flowing water into an resource too!”
important resource.

Types

of

Resources

Resources are generally classified into
natural, human made and human.
Amma’s List
Cotton cloth
Iron ore
Intelligence
Medicinal plants
Medical knowledge
Coal deposits
Beautiful scenery
Agricultural land
Clean environment
Old folk songs
Good weather
Resourcefulness
A good singing voice
Grandmother’s
home remedies
Affection from
friends and family

2

Resources

and

Natural Resources
Resources that are drawn from Nature and used without
much modification are called natural resources. The
air we breathe, the water in our rivers and lakes, the
soils, minerals are all natural resources. Many of these
resources are free gifts of nature and can be used directly.
In some cases tools and technology may be needed to
use a natural resource in the best possible way.
Natural resources can be broadly categorised into
renewable and non-renewable resources.
Renewable resources are those which get renewed or
replenished quickly. Some of these are unlimited and are
not affected by human activities, such as solar and wind
energy. Yet careless use of certain renewable resources
like water, soil and forest can affect their stock. Water
seems to be an unlimited renewable resource. But
shortage and drying up of natural water sources is a
major problem in many parts of the world today.
Non-renewable resources are those which have a
limited stock. Once the stocks are exhausted it may
take thousands of years to be renewed or replenished.
Since this period is much more than human life spans,

Development

2019-2020

such resources are considered non-renewable. Coal,
petroleum and natural gas are some examples.
The distribution of natural resources depends
upon number of physical factors like terrain, climate
and altitude. The distribution of resources is unequal
because these factors differ so much over the earth.

Glossary
Stock of Resource
It is the amount of
resources available
for use.

Human Made Resources
Sometimes, natural substances become resources only
when their original form has been changed. Iron ore
was not a resource until people learnt to extract iron
from it. People use natural resources to make buildings,
bridges, roads, machinery and vehicles, which are
known as human made resources. Technology is also
a human made resource.
“So people like us use natural resources to make human
made resources,” said Mona nodding in understanding.
“Yes,” said Raju.

Human Resources
People can make the best use of nature to create more
resources when they have the knowledge, skill and the
“Crops ruined
due to
drought”.
“Can I find
a solution?”.

that’s it!

“…its all thanks
to the knowledge,
education and
skill… we could find
a solution…

Read and Ponder: Humans are interdependent on
each other. Farmers provide food grains for every one.
Scientists suggest various means to combat problems
related to agriculture and improve farm production.

Let’s do
Think of a few
renewable resources
and mention how
their stock may get
affected by overuse.

Let’s do
Make a list of
five human made
resources that you
can observe around
you.

Do you know?
Human Resource
refers to the
number (quantity)
and abilities
(mental and
physical) of the
people. Though,
there are differing
views regarding
treatment of
humans as a
resource, one
cannot deny the
fact that it is the
skills of human that
help in transfering
the physical
material into a
valuable resource.
Resources
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technology to do so. That is why human
beings are a special resource. People
are human resources. Education and
health help in making people a valuable
resource. Improving the quality of
people’s skills so that they are able
to create more resources is known as
human resource development.

Conserving Resources
Mona had a nightmare. She dreamt that all
the water on the earth had dried up and all the
trees cut down. There was no shade and nothing to
eat or drink. People were suffering and roaming around
desperately looking for food and shade.
She told her mother about the dream. “Amma can this
really happen?” she asked.
Glossary
Sustainable
Development
Carefully utilising
resources so that
besides meeting
the requirements
of the present, also
takes care of future
generations.

“Yes,” Amma replied. “If we are not careful then even
renewable resources can become very scarce and the
non-renewable ones can definitely get exhausted”. “What
can we do about it,” Raju asked. “Lots,” replied Amma.
Using resources carefully and giving them time to get
renewed is called resource conservation. Balancing
the need to use resources and also conserve them for
the future is called sustainable development. There
are many ways of conserving resources. Each person
can contribute by reducing consumption, recycling and
reusing thing. Ultimately it makes a difference because
all our lives are linked.
That evening the children and their friends
made packets and shopping bags out of old
newspapers, discarded clothes and baskets
from bamboo sticks. “We will give a few to every
family we know,” said Mona. “After all it is for
a very good cause,” said Mustafa, “To save our
resources and to keep our earth alive”.
“I am going to be very careful not to waste
paper,” said Jessy. “Many trees are cut down to
make paper,” she explained.
“I will see that electricity is not wasted in
my house,” shouted Mustafa. “Electricity comes
from water and coal.”

4
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“I will make sure that water is not wasted at home,” Some Principles of
said Asha. “Every drop of water is precious”
Sustainable Development
“Together we can make a difference!” chorused the
children.
These are some of the things Mona, Raju and their
friends did. What about you? How are you going to help
in conserving resources?
The future of our planet and its people is linked with
our ability to maintain and preserve the life support
system that nature provides. Therefore it is our duty to
ensure that :
• all uses of renewable resources are sustainable
• the diversity of life on the earth is conserved
• the damage to natural environmental system is
minimised.

Respect and care for all
forms of life
Improve the quality of
human life
Conserve the earth’s
vitality and diversity
Minimise the depletion
of natural resources
Change personal
attitude and practices
towards the environment
Enable communities
to care for their own
environment.

Exercises
1. Answer the following questions.
(i) Why are resources distributed unequally over the earth?
(ii) What is resource conservation?
(iii) Why are human resources important?
(iv) What is sustainable development?
2. Tick the correct answer.
(i) Which one of the following does NOT make substance a resource?
		 (a) utility
(b) value
(c) quantity
(ii) Which one of the following is a human made resource?
		 (a) medicines to treat cancer
		 (b) spring water
		 (c) tropical forests
(iii) Complete the statement.
		
Non-renewable resources are
		 (a) those which have limited stock
		 (b) made by human beings
(c) derived from non-living things
3. Activity
“Rahiman paani raakhiye,
Bin paani sab soon.
Resources
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Paani gaye na ubere
Moti, manus, choon…”
[Says Rahim, keep water, as without water there is nothing. Without water
pearl, swan and dough cannot exist. ]
These lines were written by the poet Abdur Rahim Khankhana, one of the
nine gems of Akbar’s court. What kind of resource is the poet referring to?
Write in 100 words what would happen if this resource disappeared?
For Fun
1. Pretend that you live in the prehistoric times on a high windy plateau. What
are the uses you and your friends could put the fast winds to? Can you call
the wind a resource?
Now imagine that you are living in the same place in the year 2138. Can
you put the winds to any use? How? Can you explain why the wind is an
important resource now?
2. Pick up a stone, a leaf, a paper straw and a twig. Think of how you can use
these as resources. See the example given below and get creative!
You can use a stone…

Use/Utility

To play stapu
As a paper-weight
To crush spices
To decorate your garden/room
To open a bottle
In a catapult

toy
tool
tool
decoration piece
tool
weapon

		

Use/Utility

You can use a leaf…

6
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LINEAR EQUATIONS

IN

ONE VARIABLE

Linear Equations in
One Variable

2.1 Introduction
In the earlier classes, you have come across several algebraic expressions and equations.
Some examples of expressions we have so far worked with are:
5x, 2x – 3, 3x + y, 2xy + 5, xyz + x + y + z, x2 + 1, y + y2
Some examples of equations are: 5x = 25, 2x – 3 = 9, 2 y +

5 37
=
, 6 z + 10 = −2
2 2

You would remember that equations use the equality (=) sign; it is missing in expressions.
Of these given expressions, many have more than one variable. For example, 2xy + 5
has two variables. We however, restrict to expressions with only one variable when we
form equations. Moreover, the expressions we use to form equations are linear. This means
that the highest power of the variable appearing in the expression is 1.
These are linear expressions:
5
( x – 4) + 10
4

2x, 2x + 1, 3y – 7, 12 – 5z,
These are not linear expressions:
x2 + 1, y + y2, 1 + z + z2 + z3

(since highest power of variable > 1)

Here we will deal with equations with linear expressions in one variable only. Such
equations are known as linear equations in one variable. The simple equations which
you studied in the earlier classes were all of this type.
Let us briefly revise what we know:
(a) An algebraic equation is an equality
involving variables. It has an equality sign.
The expression on the left of the equality sign
is the Left Hand Side (LHS). The expression
on the right of the equality sign is the Right
Hand Side (RHS).
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2x – 3 = 7
2x – 3 = LHS
7 = RHS
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(b) In an equation the values of
x = 5 is the solution of the equation
the expressions on the LHS
2x – 3 = 7. For x = 5,
and RHS are equal. This
LHS = 2 × 5 – 3 = 7 = RHS
happens to be true only for
On the other hand x = 10 is not a solution of the
certain values of the variable.
equation. For x = 10, LHS = 2 × 10 – 3 = 17.
These values are the
This is not equal to the RHS
solutions of the equation.
(c) How to find the solution of an equation?
We assume that the two sides of the equation are balanced.
We perform the same mathematical operations on both
sides of the equation, so that the balance is not disturbed.
A few such steps give the solution.

2.2 Solving Equations which have Linear Expressions
on one Side and Numbers on the other Side
Let us recall the technique of solving equations with some examples. Observe the solutions;
they can be any rational number.
Example 1: Find the solution of 2x – 3 = 7
Solution:
Step 1 Add 3 to both sides.
2x – 3 + 3 = 7 + 3
or
2x = 10
Step 2 Next divide both sides by 2.

(The balance is not disturbed)

2 x 10
=
2
2
x=5

or

(required solution)

Example 2: Solve 2y + 9 = 4
Solution: Transposing 9 to RHS
2y = 4 – 9
2y = – 5

or
Dividing both sides by 2,

y=

−5
2

 −5 
To check the answer: LHS = 2   + 9 = – 5 + 9 = 4 = RHS
 2

(solution)
(as required)

 −5 
Do you notice that the solution   is a rational number? In Class VII, the equations
 2
we solved did not have such solutions.
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x 5
3
+ =−
3 2
2

Solution: Transposing
or
Multiply both sides by 3,
or

5
x −3 5
8
− =−
to the RHS, we get =
2
3
2 2
2
x
=–4
3
x=–4×3
x = – 12

(solution)

12 5
5 −8 + 5 −3
+ = − 4+ =
=
= RHS
(as required)
3 2
2
2
2
Do you now see that the coefficient of a variable in an equation need not be an integer?

Check: LHS = −

15
– 7x = 9
4
15
Solution: We have
– 7x = 9
4

Example 4: Solve

15
4

or

– 7x = 9 –

or

– 7x =

or

x=

or

x= −

3× 7
4×7

or

x= −

3
4

Check: LHS =

15
−7
4

(transposing

15
to R H S)
4

21
4

21
4 × (−7)

(dividing both sides by – 7)

(solution)

 −3  15 21 36
+
=
= 9 = RHS
  =
4
4 4
4

(as required)

EXERCISE 2.1
Solve the following equations.
1. x – 2 = 7
2. y + 3 = 10
4.

3
17
+ x=
7
7

5. 6x = 12

7.

2x
= 18
3

8. 1.6 =

3. 6 = z + 2
6.

y
1.5

t
= 10
5

9. 7x – 9 = 16
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10. 14y – 8 = 13

11. 17 + 6p = 9

12.

x
7
+1=
3
15

2.3 Some Applications
We begin with a simple example.
Sum of two numbers is 74. One of the numbers is 10 more than the other. What are the
numbers?
We have a puzzle here. We do not know either of the two numbers, and we have to
find them. We are given two conditions.
(i) One of the numbers is 10 more than the other.
(ii) Their sum is 74.
We already know from Class VII how to proceed. If the smaller number is taken to
be x, the larger number is 10 more than x, i.e., x + 10. The other condition says that
the sum of these two numbers x and x + 10 is 74.
This means that x + (x + 10) = 74.
or
2x + 10 = 74
Transposing 10 to RHS,
2x = 74 – 10
or
2x = 64
Dividing both sides by 2,
x = 32. This is one number.
The other number is
x + 10 = 32 + 10 = 42
The desired numbers are 32 and 42. (Their sum is indeed 74 as given and also one
number is 10 more than the other.)
We shall now consider several examples to show how useful this method is.
Example 5: What should be added to twice the rational number

−7
3
to get ?
3
7

−7
 −7  −14
Solution: Twice the rational number
is 2 ×   =
. Suppose x added to this
 3
3
3
3
number gives ; i.e.,
7
3
 −14 
x+
 3  = 7

or

x−

14
3
=
3
7

or

x=
=
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3 14
+
7 3

(transposing

14
to RHS)
3

(3 × 3) + (14 × 7)
9 + 98 107
=
=
.
21
21
21
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107
3
 −7 
should be added to 2 ×   to give .
3
21
7

Example 6: The perimeter of a rectangle is 13 cm and its width is 2

3
cm. Find its
4

length.
Solution: Assume the length of the rectangle to be x cm.
The perimeter of the rectangle = 2 × (length + width)
= 2 × (x + 2

3
)
4

11

= 2  x + 
4
The perimeter is given to be 13 cm. Therefore,

11

2  x +  = 13

4
x+

or
or

11 13
=
4
2

x=
=

The length of the rectangle is 3

(dividing both sides by 2)

13 11
−
2
4
26 11 15
3
− =
=3
4
4
4
4

3
cm.
4

Example 7: The present age of Sahil’s mother is three times the present age of Sahil.
After 5 years their ages will add to 66 years. Find their present ages.
Solution: Let Sahil’s present age be x years.
We could also choose Sahil’s age
5 years later to be x and proceed.
Why don’t you try it that way?

Present age
Age 5 years later

Sahil

Mother

Sum

x
x+5

3x
3x + 5

4x + 10

It is given that this sum is 66 years.

Therefore,
4x + 10 = 66
This equation determines Sahil’s present age which is x years. To solve the equation,
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we transpose 10 to RHS,
or

4x = 66 – 10
4x = 56

56
= 14
(solution)
4
Thus, Sahil’s present age is 14 years and his mother’s age is 42 years. (You may easily
check that 5 years from now the sum of their ages will be 66 years.)

or

x=

Example 8: Bansi has 3 times as many two-rupee coins as he has five-rupee coins. If
he has in all a sum of ` 77, how many coins of each denomination does he have?
Solution: Let the number of five-rupee coins that Bansi has be x. Then the number of
two-rupee coins he has is 3 times x or 3x.
The amount Bansi has:
(i) from 5 rupee coins, ` 5 × x = ` 5x
(ii) from 2 rupee coins, ` 2 × 3x = ` 6x
Rs 2
Hence the total money he has = ` 11x
Rs 5
But this is given to be ` 77; therefore,
11x = 77
77
=7
11
Thus,
number of five-rupee coins = x = 7
and
number of two-rupee coins = 3x = 21
(You can check that the total money with Bansi is ` 77.)

or

x=

(solution)

Example 9: The sum of three consecutive multiples of 11 is 363. Find these
multiples.
Solution: If x is a multiple of 11, the next multiple is x + 11. The next to this is
x + 11 + 11 or x + 22. So we can take three consecutive multiples of 11 as x, x + 11 and
x + 22.

It is given that the sum of these consecutive
multiples of 11 is 363. This will give the
following equation:
x + (x + 11) + (x + 22) = 363
or
x + x + 11 + x + 22 = 363
or
3x + 33 = 363
or
3x = 363 – 33
or
3x = 330
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Alternatively, we may think of the multiple
of 11 immediately before x. This is (x – 11).
Therefore, we may take three consecutive
multiples of 11 as x – 11, x, x + 11.
In this case we arrive at the equation
or

(x – 11) + x + (x + 11) = 363
3x = 363

LINEAR EQUATIONS

IN

ONE VARIABLE

363
330
or
x=
= 121. Therefore,
3
3
x = 121, x – 11 = 110, x + 11 = 132
= 110
Hence, the three consecutive multiples are
Hence, the three consecutive multiples
110, 121, 132.
are 110, 121, 132 (answer).
We can see that we can adopt different ways to find a solution for the problem.
Example 10: The difference between two whole numbers is 66. The ratio of the two
numbers is 2 : 5. What are the two numbers?

or

x=

Solution: Since the ratio of the two numbers is 2 : 5, we may take one number to be
2x and the other to be 5x. (Note that 2x : 5x is same as 2 : 5.)
The difference between the two numbers is (5x – 2x). It is given that the difference
is 66. Therefore,
5x – 2x = 66
or
3x = 66
or
x = 22
Since the numbers are 2x and 5x, they are 2 × 22 or 44 and 5 × 22 or 110, respectively.
The difference between the two numbers is 110 – 44 = 66 as desired.
Example 11: Deveshi has a total of ` 590 as currency notes in the denominations of
` 50, ` 20 and ` 10. The ratio of the number of ` 50 notes and ` 20 notes is 3:5. If she has
a total of 25 notes, how many notes of each denomination she has?
Solution: Let the number of ` 50 notes and ` 20 notes be 3x and 5x, respectively.
But she has 25 notes in total.
Therefore, the number of ` 10 notes = 25 – (3x + 5x) = 25 – 8x
The amount she has
from ` 50 notes : 3x × 50 = ` 150x
from ` 20 notes : 5x × 20 = ` 100x
from ` 10 notes : (25 – 8x) × 10 = ` (250 – 80x)
Hence the total money she has =150x + 100x + (250 – 80x) = ` (170x + 250)
But she has ` 590. Therefore,
170x + 250 = 590
or
170x = 590 – 250 = 340
340
=2
170
The number of ` 50 notes she has = 3x
=3×2=6
The number of ` 20 notes she has = 5x = 5 × 2 = 10
The number of ` 10 notes she has = 25 – 8x
= 25 – (8 × 2) = 25 – 16 = 9

or

x=
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EXERCISE 2.2
1. If you subtract

1
1
1
from a number and multiply the result by , you get . What is
2
8
2

the number?
2. The perimeter of a rectangular swimming pool is 154 m. Its length is 2 m more than
twice its breadth. What are the length and the breadth of the pool?
4
2
3. The base of an isosceles triangle is cm . The perimeter of the triangle is 4 cm .
3
15
What is the length of either of the remaining equal sides?
4. Sum of two numbers is 95. If one exceeds the other by 15, find the numbers.
5. Two numbers are in the ratio 5:3. If they differ by 18, what are the numbers?
6. Three consecutive integers add up to 51. What are these integers?
7. The sum of three consecutive multiples of 8 is 888. Find the multiples.
8. Three consecutive integers are such that when they are taken in increasing order and
multiplied by 2, 3 and 4 respectively, they add up to 74. Find these numbers.
9. The ages of Rahul and Haroon are in the ratio 5:7. Four years later the sum of their
ages will be 56 years. What are their present ages?
10. The number of boys and girls in a class are in the ratio 7:5. The number of boys is 8
more than the number of girls. What is the total class strength?

11. Baichung’s father is 26 years younger than Baichung’s grandfather and 29 years
older than Baichung. The sum of the ages of all the three is 135 years. What is the
age of each one of them?
12. Fifteen years from now Ravi’s age will be four times his present age. What is Ravi’s
present age?
5
2
13. A rational number is such that when you multiply it by and add to the product,
2
3
7
you get − . What is the number?
12
14. Lakshmi is a cashier in a bank. She has currency notes of denominations
` 100, ` 50 and ` 10, respectively. The ratio of the number of these
notes is 2:3:5. The total cash with Lakshmi is ` 4,00,000. How many
notes of each denomination does she have?
15. I have a total of ` 300 in coins of denomination ` 1, ` 2 and ` 5. The
number of ` 2 coins is 3 times the number of ` 5 coins. The total number of
coins is 160. How many coins of each denomination are with me?
16. The organisers of an essay competition decide that a winner in the
competition gets a prize of ` 100 and a participant who does not win gets
a prize of ` 25. The total prize money distributed is ` 3,000. Find the
number of winners, if the total number of participants is 63.
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2.4 Solving Equations having the Variable on
both Sides
An equation is the equality of the values of two expressions. In the equation 2x – 3 = 7,
the two expressions are 2x – 3 and 7. In most examples that we have come across so
far, the RHS is just a number. But this need not always be so; both sides could have
expressions with variables. For example, the equation 2x – 3 = x + 2 has expressions
with a variable on both sides; the expression on the LHS is (2x – 3) and the expression
on the RHS is (x + 2).
• We now discuss how to solve such equations which have expressions with the variable
on both sides.
Example 12: Solve 2x – 3 = x + 2
Solution: We have
2x = x + 2 + 3
2x = x + 5
2x – x = x + 5 – x (subtracting x from both sides)
x =5
(solution)
Here we subtracted from both sides of the equation, not a number (constant), but a
term involving the variable. We can do this as variables are also numbers. Also, note that
subtracting x from both sides amounts to transposing x to LHS.
or
or
or

Example 13: Solve 5x +

7 3
= x − 14
2 2

Solution: Multiply both sides of the equation by 2. We get

2 ×  5x +



(2 × 5x) +  2 ×
or

7
3

 = 2 ×  x − 14
2
2

7 
3 
 =  2 × x − (2 × 14)
2
2

10x + 7 = 3x – 28

or

10x – 3x + 7 = – 28

or

7x + 7 = – 28

(transposing 3x to LHS)

or

7x = – 28 – 7

or

7x = – 35

or

x=

−35
7

or

x =–5
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EXERCISE 2.3
Solve the following equations and check your results.
1. 3x = 2x + 18

2. 5t – 3 = 3t – 5

3. 5x + 9 = 5 + 3x

4. 4z + 3 = 6 + 2z

5. 2x – 1 = 14 – x

6. 8x + 4 = 3 (x – 1) + 7

4
(x + 10)
5
8
10. 3m = 5 m –
5

7. x =

8.

2x
7x
+3
+1=
3
15

9. 2y +

5
26
−y
=
3
3

2.5 Some More Applications
Example 14: The digits of a two-digit number differ by 3. If the digits are interchanged,
and the resulting number is added to the original number, we get 143. What can be the
original number?
Solution: Take, for example, a two-digit number, say, 56. It can be written as
56 = (10 × 5) + 6.
If the digits in 56 are interchanged, we get 65, which can be written as (10 × 6 ) + 5.
Let us take the two digit number such that the digit in the units place is b. The digit
in the tens place differs from b by 3. Let us take it as b + 3. So the two-digit number
is 10 (b + 3) + b = 10b + 30 + b = 11b + 30.
With interchange of digits, the resulting two-digit number will be
10b + (b + 3) = 11b + 3
If we add these two two-digit numbers, their sum is

Could we take the tens
place digit to be
(b – 3)? Try it and see
what solution you get.

(11b + 30) + (11b + 3) = 11b + 11b + 30 + 3 = 22b + 33
It is given that the sum is 143. Therefore, 22b + 33 = 143
or

22b = 143 – 33

or

22b = 110
110
22

or

b=

or

b=5

The units digit is 5 and therefore the tens digit is 5 + 3
which is 8. The number is 85.
Check: On interchange of digits the number we get is
58. The sum of 85 and 58 is 143 as given.
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Remember, this is the solution
when we choose the tens digits to
be 3 more than the unit’s digits.
What happens if we take the tens
digit to be (b – 3)?

The statement of the
example is valid for both 58
and 85 and both are correct
answers.

LINEAR EQUATIONS

IN

ONE VARIABLE

Example 15: Arjun is twice as old as Shriya. Five years ago his age was three times
Shriya’s age. Find their present ages.
Solution: Let us take Shriya’s present age to be x years.
Then Arjun’s present age would be 2x years.
Shriya’s age five years ago was (x – 5) years.
Arjun’s age five years ago was (2x – 5) years.
It is given that Arjun’s age five years ago was three times Shriya’s age.
Thus,
2x – 5 = 3(x – 5)
or
2x – 5 = 3x – 15
or
15 – 5 = 3x – 2x
or
10 = x
So, Shriya’s present age = x = 10 years.
Therefore, Arjun’s present age = 2x = 2 × 10 = 20 years.

EXERCISE 2.4
5
from it. She multiplies the result by 8. The
2
result now obtained is 3 times the same number she thought of. What is the number?

1. Amina thinks of a number and subtracts

2. A positive number is 5 times another number. If 21 is added to both the numbers,
then one of the new numbers becomes twice the other new number. What are the
numbers?
3. Sum of the digits of a two-digit number is 9. When we interchange the digits, it is
found that the resulting new number is greater than the original number by 27. What
is the two-digit number?
4. One of the two digits of a two digit number is three times the other digit. If you
interchange the digits of this two-digit number and add the resulting number to the
original number, you get 88. What is the original number?
5. Shobo’s mother’s present age is six times Shobo’s present age. Shobo’s age five
years from now will be one third of his mother’s present age. What are their
present ages?
6. There is a narrow rectangular plot, reserved for a school, in Mahuli village. The
length and breadth of the plot are in the ratio 11:4. At the rate `100 per metre it will
cost the village panchayat ` 75000 to fence the plot. What are the dimensions of
the plot?
7. Hasan buys two kinds of cloth materials for school uniforms, shirt material that
costs him ` 50 per metre and trouser material that costs him ` 90 per metre.

2019-20

31

32

MATHEMATICS

For every 3 meters of the shirt material he buys 2 metres
of the trouser material. He sells the materials at 12%
and 10% profit respectively. His total sale is ` 36,600.
How much trouser material did he buy?
8. Half of a herd of deer are grazing in the field and three
fourths of the remaining are playing nearby. The rest 9
are drinking water from the pond. Find the number of
deer in the herd.
9. A grandfather is ten times older than his granddaughter.
He is also 54 years older than her. Find their present ages.
10. Aman’s age is three times his son’s age. Ten years ago he was five times his son’s
age. Find their present ages.

2.6 Reducing Equations to Simpler Form
Example 16: Solve

6x + 1
x −3
+1 =
3
6

Solution: Multiplying both sides of the equation by 6,

Why 6? Because it is the
smallest multiple (or LCM)
of the given denominators.

6 (6 x + 1)
6( x − 3)
+ 6 ×1 =
3
6

or
or
or
or
or
or
or
or
Check: LHS =

2 (6x + 1) + 6 = x – 3
12x + 2 + 6 = x – 3
12x + 8 = x – 3
12x – x + 8 = – 3
11x + 8 = – 3
11x = –3 – 8
11x = –11
x=–1

(opening the brackets )

(required solution)

6( −1) + 1
−6 + 1
−5 3 −5 + 3 −2
+1 =
+1 =
+ =
=
3
3
3 3
3
3

RHS =

( −1) − 3 −4 −2
=
=
6
6
3

LHS = RHS.

(as required)

Example 17: Solve 5x – 2 (2x – 7) = 2 (3x – 1) +
Solution: Let us open the brackets,
LHS = 5x – 4x + 14 = x + 14
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RHS = 6x – 2 +

3
2

or

14 = 6x – x +

or

14 = 5x +
14 –

3
2

3
2

3
= 5x
2

or

28 − 3
= 5x
2

or

25
= 5x
2

or

x=

Therefore, required solution is x =

ONE VARIABLE

7
4 7
3
= 6x − + = 6x +
2
2 2
2

The equation is x + 14 = 6x +

or

IN

(transposing

25 1 5 × 5 5
× =
=
2 5 2×5 2

3
)
2

Did you observe how we
simplified the form of the given
equation? Here, we had to
multiply both sides of the
equation by the LCM of the
denominators of the terms in the
expressions of the equation.

5
.
2

Check: LHS =
=

25 + 8 33
25
25
25
− 2(5 − 7) =
− 2(−2) =
+4 =
=
2
2
2
2
2
Note, in this example we
brought the equation to a
simpler form by opening
brackets and combining like
terms on both sides of the
equation.

RHS =
=

26 + 7 33
=
= LHS. (as required)
2
2

EXERCISE 2.5
Solve the following linear equations.
1.

x 1 x 1
− = +
2 5 3 4

2.

n 3n 5n
− + = 21
2 4 6
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3. x + 7 −

8 x 17 5 x
= −
3 6 2
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4.

x−5 x−3
=
3
5

3t − 2 2t + 3 2
−
= −t
4
3
3

5.

6. m −

m −1
m−2
=1−
2
3

Simplify and solve the following linear equations.
7. 3(t – 3) = 5(2t + 1)

8. 15(y – 4) –2(y – 9) + 5(y + 6) = 0

9. 3(5z – 7) – 2(9z – 11) = 4(8z – 13) – 17
10. 0.25(4f – 3) = 0.05(10f – 9)

2.7 Equations Reducible to the Linear Form
Example 18: Solve

x +1 3
=
2x + 3 8

Solution: Observe that the equation is not a linear equation, since the expression on its
LHS is not linear. But we can put it into the form of a linear equation. We multiply both
sides of the equation by (2x + 3),

 x +1 
3
 2 x + 3 × (2 x + 3) = × (2 x + 3)
8

Note that
2x + 3 ≠ 0 (Why?)

Notice that (2x + 3) gets cancelled on the LHS We have then,
3 (2 x + 3)
8
We have now a linear equation which we know how to solve.
Multiplying both sides by 8

x+1=

8 (x + 1) = 3 (2x + 3)
or
or
or
or
or

8x + 8 = 6x + 9
8x = 6x + 9 – 8
8x = 6x + 1
8x – 6x = 1
2x = 1
1
x=
2

or
The solution is x =

1
.
2

Check : Numerator of LHS =

1
1+ 2 3
=
+1=
2
2
2

Denominator of LHS = 2x + 3 = 2 ×

2019-20

1
+3=1+3=4
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This step can be
directly obtained by
‘cross-multiplication’

LINEAR EQUATIONS

LHS = numerator ÷ denominator =

IN

ONE VARIABLE

3
3 1 3
÷4= × =
2
2 4 8

LHS = RHS.
Example 19: Present ages of Anu and Raj are in the ratio 4:5. Eight years from now
the ratio of their ages will be 5:6. Find their present ages.
Solution: Let the present ages of Anu and Raj be 4x years and 5x years respectively.
After eight years. Anu’s age = (4x + 8) years;
After eight years, Raj’s age = (5x + 8) years.
Therefore, the ratio of their ages after eight years =

4x + 8
5x + 8

This is given to be 5 : 6
5
4x + 8
=
6
5x + 8
Cross-multiplication gives
6 (4x + 8) = 5 (5x + 8)
or
24x + 48 = 25x + 40
or
24x + 48 – 40 = 25x
or
24x + 8 = 25x
or
8 = 25x – 24x
or
8=x
Therefore,
Anu’s present age = 4x = 4 × 8 = 32 years
Raj’s present age = 5x = 5 × 8 = 40 years

Therefore,

EXERCISE 2.6
Solve the following equations.
1.

8x − 3
=2
3x

2.

9x
= 15
7 − 6x

4.

3 y + 4 −2
=
2 – 6y 5

5.

7y + 4 − 4
=
y+2
3

3.

z
4
=
z + 15 9

6. The ages of Hari and Harry are in the ratio 5:7. Four years from now the ratio of
their ages will be 3:4. Find their present ages.
7. The denominator of a rational number is greater than its numerator by 8. If the
numerator is increased by 17 and the denominator is decreased by 1, the number
obtained is

3
. Find the rational number.
2
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WHAT HAVE WE DISCUSSED?
1. An algebraic equation is an equality involving variables. It says that the value of the expression on
one side of the equality sign is equal to the value of the expression on the other side.
2. The equations we study in Classes VI, VII and VIII are linear equations in one variable. In such
equations, the expressions which form the equation contain only one variable. Further, the equations
are linear, i.e., the highest power of the variable appearing in the equation is 1.
3. A linear equation may have for its solution any rational number.
4. An equation may have linear expressions on both sides. Equations that we studied in Classes VI
and VII had just a number on one side of the equation.
5. Just as numbers, variables can, also, be transposed from one side of the equation to the other.
6. Occasionally, the expressions forming equations have to be simplified before we can solve them
by usual methods. Some equations may not even be linear to begin with, but they can be brought
to a linear form by multiplying both sides of the equation by a suitable expression.
7. The utility of linear equations is in their diverse applications; different problems on numbers, ages,
perimeters, combination of currency notes, and so on can be solved using linear equations.
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How, When and Where

How Important are Dates?
There was a time when historians were
fascinated with dates. There were heated
debates about the dates on which rulers
were crowned or battles were fought.
In the common-sense notion, history was
synonymous with dates. You may have
heard people say, “I find history boring
because it is all about memorising
dates.” Is such a conception true?
History is certainly about changes
that occur over time. It is about finding
out how things were in the past and
how things have changed. As soon as
we compare the past with the present
we refer to time, we talk of “before” and
“after”.
Living in the world we do not always
ask historical questions about what we
see around us. We take things for granted,
as if what we see has always been in the
world we inhabit. But most of us have our
moments of wonder, when we are curious, and we ask
questions that actually are historical. Watching
someone sip a cup of tea at a roadside tea stall you
may wonder – when did people begin to drink tea or
coffee? Looking out of the window of a train you may
ask yourself – when were railways built and how did
people travel long distances before the age of railways?
Reading the newspaper in the morning you may be
curious to know how people got to hear about things
before newspapers began to be printed.



Activity

Look carefully at Fig.1 and write a paragraph explaining
how this image projects an imperial perception.

Fig. 1 – Brahmans offering the
Shastras to Britannia, frontispiece
to the first map produced by
James Rennel, 1782
Rennel was asked by Robert
Clive to produce maps of
Hindustan. An enthusiastic
supporter of British conquest of
India, Rennel saw preparation
of maps as essential to the
process of domination. The
picture here tries to suggest that
Indians willingly gave over their
ancient texts to Britannia – the
symbol of British power – as if
asking her to become the
protector of Indian culture.

1
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All such historical questions refer us back to notions
of time. But time does not have to be always precisely
dated in terms of a particular year or a month.
Sometimes it is actually incorrect to fix precise dates
to processes that happen over a period of time. People
in India did not begin drinking tea one fine day; they
developed a taste for it over time. There can be no one
clear date for a process such as this. Similarly, we
cannot fix one single date on which British rule was
established, or the national movement started, or
changes took place within the economy and society. All
these things happened over a stretch of time. We can
only refer to a span of time, an approximate period over
which particular changes became visible.
Why, then, do we continue to associate history
with a string of dates? This association has a reason.
There was a time when history was an account of
battles and big events. It was about rulers and their
policies. Historians wrote about the year a king was
crowned, the year he married, the year he had a child,
the year he fought a particular war, the year he died,
and the year the next ruler succeeded to the throne.
For events such as these, specific dates can be
determined, and in histories such as these, debates
about dates continue to be important.
As you have seen in the history textbooks of the past
two years, historians now write about a host of other
issues, and other questions. They look at how people
earned their livelihood, what they produced and ate,
how cities developed and markets came up, how
kingdoms were formed and new ideas spread, and how
cultures and society changed.

Which dates?
Fig. 2 – Advertisements help create
taste
Old advertisements help us
understand how markets for new
products were created and new
tastes were popularised. This
1922 advertisement for Lipton
tea suggests that royalty all over
the world is associated with this
tea. In the background you see
the outer wall of an Indian
palace, while in the foreground,
seated on horseback is the third
son of Queen Victoria of Britain,
Prince Arthur, who was given the
title Duke of Connaught.

2

OUR PASTS

By what criteria do we choose a set of dates as
important? The dates we select, the dates around which
we compose our story of the past, are not important on
their own. They become vital because we focus on a
particular set of events as important. If our focus of
study changes, if we begin to look at new issues, a new
set of dates will appear significant.
Consider an example. In the histories written by
British historians in India, the rule of each GovernorGeneral was important. These histories began with the
rule of the first Governor- General, Warren Hastings,
and ended with the last Viceroy, Lord Mountbatten. In
separate chapters we read about the deeds of others –

– III
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Hastings, Wellesley, Bentinck, Dalhousie, Canning,
Lawrence, Lytton, Ripon, Curzon, Harding, Irwin. It was
a seemingly never -ending succession of Governor Generals and Viceroys. All the dates in these history
books were linked to these personalities – to their
activities, policies, achievements. It was as if there was
nothing outside their lives that was important for us to
know. The chronology of their lives marked the different
chapters of the history of British India.
Can we not write about the history of this period in
a different way? How do we focus on the activities of
different groups and classes in Indian society within
the format of this history of Governor-Generals?
When we write history, or a story, we divide it into
chapters. Why do we do this? It is to give each chapter
some coherence. It is to tell a story in a way that makes
some sense and can be followed. In the process we focus
only on those events that help us to give shape to the
story we are telling. In the histories that revolve around
the life of British Governor-Generals, the activities of
Indians simply do not fit, they have no space. What,
then, do we do? Clearly, we need another format for
our history. This would mean that the old dates will no
longer have the significance they earlier had. A new
set of dates will become more important for us to know.

Fig. 3 – Warren Hastings became
the first Governor-General of India
in 1773
While history books narrated the
deeds of Governor-Generals,
biographies glorified them as
persons, and paintings projected
them as powerful figures.

How do we periodise?
In 1817, James Mill, a Scottish economist and political
philosopher, published a massive three-volume work,
A History of British India. In this he divided Indian
history into three periods – Hindu, Muslim and British.
This periodisation came to be widely accepted. Can
you think of any problem with this way of looking at
Indian history?
Why do we try and divide history into different
periods? We do so in an attempt to capture the
characteristics of a time, its central features as they
appear to us. So the terms through which we periodise
– that is, demarcate the difference between periods –
become important. They reflect our ideas about the past.
They show how we see the significance of the change
from one period to the next.
Mill thought that all Asian societies were at a lower
level of civilisation than Europe. According to his telling
of history, before the British came to India, Hindu and
Muslim despots ruled the country. Religious intolerance,
caste taboos and superstitious practices dominated



Activity

Interview your mother
or another member of
your family to find out
about their life. Now
divide their life into
different periods and
list out the significant
events in each period.
Explain the basis of
your periodisation.

HOW, WHEN AND WHERE
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social life. British rule, Mill felt, could civilise India. To do
this it was necessary to introduce European manners, arts,
institutions and laws in India. Mill, in fact, suggested that
the British should conquer all the territories in India to ensure
the enlightenment and happiness of the Indian people. For
India was not capable of progress without British help.
In this idea of history, British rule represented all the forces
of progress and civilisation. The period before British rule
was one of darkness. Can such a conception be accepted today?
In any case, can we refer to any period of history as “Hindu”
or “Muslim”? Did not a variety of faiths exist simultaneously
in these periods? Why should we characterise an age only
through the religion of the rulers of the time? To do so is to
suggest that the lives and practices of the others do not
really matter. We should also remember that even rulers in
ancient India did not all share the same faith.
Moving away from British classification, historians have
usually divided Indian history into ‘ancient’, ‘medieval’ and
‘modern’. This division too has its problems. It is a
periodisation that is borrowed from the West where the
modern period was associated with the growth of all the
forces of modernity – science, reason, democracy, liberty and
equality. Medieval was a term used to describe a society
where these features of modern society did not exist. Can we
uncritically accept this characterisation of the modern period
to describe the period of our study? As you will see in this
book, under British rule people did not have equality, freedom
or liberty. Nor was the period one of economic growth
and progress.
Many historians therefore refer to this period as ‘colonial’.

What is colonial?
In this book you will read about the way the British came to
conquer the country and establish their rule, subjugating
local nawabs and rajas. You will see how they established
control over the economy and society, collected revenue to
meet all their expenses, bought the goods they wanted at
low prices, produced crops they needed for export, and
you will understand the changes that came about as a
consequence. You will also come to know about the changes
British rule brought about in values and tastes, customs
and practices. When the subjugation of one country by another
leads to these kinds of political, economic, social and cultural
changes, we refer to the process as colonisation.
You will, however, find that all classes and groups did not
experience these changes in the same way. That is why the
book is called Our Pasts in the plural.
4
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Source 1

How do We Know?
What sources do historians use in writing about the
last 250 years of Indian history?

Reports to the
Home Department

Administration produces records
One important source is the official records of the British
administration. The British believed that the act of
writing was important. Every instruction, plan, policy
decision, agreement, investigation had to be clearly
written up. Once this was done, things could be properly
studied and debated. This conviction produced an
administrative culture of memos, notings and reports.
The British also felt that all important documents
and letters needed to be carefully preserved. So they
set up record rooms attached to all administrative
institutions. The village tahsildar’s office, the
collectorate, the commissioner’s office, the provincial
secretariats, the lawcourts – all had their record rooms.
Specialised institutions like archives and museums were
also established to preserve important records.
Letters and memos that moved from one branch
of the administration to another in the early years
of the nineteenth century can still be read in the
archives. You can also study the notes and reports that
district officials prepared, or the instructions and
directives that were sent by officials at the top to
provincial administrators.
In the early years of the nineteenth century these
documents were carefully copied out and beautifully
written by calligraphists – that is, by those who
specialised in the art of beautiful writing. By the middle
of the nineteenth century, with the spread of printing,
multiple copies of these records were printed as
proceedings of each government department.

In 1946 the colonial
government in India
was trying to put down a
mutiny that broke out
on the ships of the
Royal Indian Navy. Here
is a sample of the kind
of reports the Home
Department got from
the different dockyards:
Bombay: Arrangements
have been made for
the Army to take over
ships and establishment.
Royal Navy ships are
remaining outside the
harbour.
Karachi: 301 mutineers
are under arrest and
a few more strongly
suspected are to
be arrested … All
establishments … are
under military guard.
Vizagapatnam: The
position is completely
under control and no
violence has occurred.
Military guards have
been placed on ships
and establishments.
No further trouble is
expected except that
a few men may refuse
to work.
Director of Intelligence, HQ.
India Command, Situation
Report No. 7. File No. 5/21/46
Home (Political),
Government of India

Fig. 4 – The National Archives of India came up in the 1920s
When New Delhi was built, the National Museum and the National
Archives were both located close to the Viceregal Palace. This location
reflects the importance these institutions had in British imagination.

HOW, WHEN AND WHERE
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Surveys become important

Fig. 5 – A
custard-apple
plant, 1770s
Botanical gardens
and natural history
museums established by the
British collected plant specimens
and information about their
uses. Local artists were asked to
draw pictures of these specimens.
Historians are now looking at
the way such information
was gathered and what this
information reveals about the
nature of colonialism.

The practice of surveying also became common under
the colonial administration. The British believed that
a country had to be properly known before it could be
effectively administered.
By the early nineteenth century detailed surveys
were being carried out to map the entire country.
In the villages, revenue surveys were conducted.
The effort was to know the topography, the soil
quality, the flora, the fauna, the local histories,
and the cropping pattern – all the facts seen as
necessary to know about to administer the region.
From the end of the nineteenth century, Census
operations were held every ten years. These prepared
detailed records of the number of people in all the
provinces of India, noting information on castes,
religions and occupation. There were many other surveys
– botanical surveys, zoological surveys, archaeological
surveys, anthropological surveys, forest surveys.

What official records do not tell
From this vast corpus of records we can get to know a
lot, but we must remember that these are official
records. They tell us what the officials thought, what

Fig. 6 – Mapping and survey operations in progress in Bengal, a drawing by James Prinsep, 1832
Note how all the instruments that were used in surveys are placed in the foreground to
emphasise the scientific nature of the project.
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Source 2

“Not fit for human
consumption”
Newspapers
provide
accounts of the movements
in different parts of the
country. Here is a report
of a police strike in 1946.
More than 2000
policemen in Delhi
refused to take their
food on Thursday
morning as a protest
against their low
salaries and the
bad quality of food
supplied to them
from the Police Lines
kitchen.

Fig. 7 – The rebels of 1857
Images need to be carefully studied for they project the viewpoint
of those who create them. This image can be found in several
illustrated books produced by the British after the 1857 rebellion.
The caption at the bottom says: “Mutinous sepoys share the loot”.
In British representations the rebels appear as greedy, vicious and
brutal. You will read about the rebellion in Chapter 5.

they were interested in, and what they wished to
preserve for posterity. These records do not always help
us understand what other people in the country felt,
and what lay behind their actions.
For that we need to look elsewhere. When we begin
to search for these other sources we find them in plenty,
though they are more difficult to get than official records.
We have diaries of people, accounts of pilgrims and
travellers, autobiographies of important personalities,
and popular booklets that were sold in the local bazaars.
As printing spread, newspapers were published and
issues were debated in public. Leaders and reformers
wrote to spread their ideas, poets and novelists wrote
to express their feelings.
All these sources, however, were produced by those
who were literate. From these we will not be able to
understand how history was experienced and lived by
the tribals and the peasants, the workers in the mines
or the poor on the streets. Getting to know their lives is
a more difficult task.
Yet this can be done, if we make a little bit of effort.
When you read this book you will see how this can
be done.

As the news spread
to the other police
stations, the men there
also refused to take
food … One of the
strikers said: “The
food supplied to us
from the Police Lines
kitchen is not fit for
human consumption.
Even cattle would
not eat the chappattis
and dal which we
have to eat.”
Hindustan Times,
22 March, 1946



Activity

Look at Sources 1 and 2.
Do you find any
differences in the nature
of reporting? Explain
what you observe.

HOW, WHEN AND WHERE
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Let’s imagine
Imagine that you are
a historian wanting
to find out about
how agriculture
changed in a remote
tribal area after
independence. List
the different ways in
which you would find
information on this.

Let’s recall
1. State whether true or false:
(a) James Mill divided Indian history into three
periods – Hindu, Muslim, Christian.
(b) Official documents help us understand what
the people of the country think.
(c) The British thought surveys were important
for effective administration.

Let’s discuss
2. What is the problem with the periodisation of Indian
history that James Mill offers?
3. Why did the British preserve official documents?
4. How will the information historians get from old
newspapers be different from that found in police
reports?

Let’s do
5. Can you think of examples of surveys in your world
today? Think about how toy companies get
information about what young people enjoy playing
with or how the government finds out about the
number of young people in school. What can a
historian derive from such surveys?

8
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RATIONAL NUMBERS

1

CHAPTER

1

Rational Numbers

1.1 Introduction
In Mathematics, we frequently come across simple equations to be solved. For example,
the equation
x + 2 = 13
(1)
is solved when x = 11, because this value of x satisfies the given equation. The solution
11 is a natural number. On the other hand, for the equation
x+5=5

(2)

the solution gives the whole number 0 (zero). If we consider only natural numbers,
equation (2) cannot be solved. To solve equations like (2), we added the number zero to
the collection of natural numbers and obtained the whole numbers. Even whole numbers
will not be sufficient to solve equations of type
x + 18 = 5

(3)

Do you see ‘why’? We require the number –13 which is not a whole number. This
led us to think of integers, (positive and negative). Note that the positive integers
correspond to natural numbers. One may think that we have enough numbers to solve all
simple equations with the available list of integers. Now consider the equations
2x = 3

(4)

5x + 7 = 0

(5)

for which we cannot find a solution from the integers. (Check this)
We need the numbers

3
−7
to solve equation (4) and
to solve
2
5

equation (5). This leads us to the collection of rational numbers.
We have already seen basic operations on rational
numbers. We now try to explore some properties of operations
on the different types of numbers seen so far.
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1.2 Properties of Rational Numbers
1.2.1 Closure
(i) Whole numbers
Let us revisit the closure property for all the operations on whole numbers in brief.
Operation

Numbers

Remarks

Addition

0 + 5 = 5, a whole number
Whole numbers are closed
4 + 7 = ... . Is it a whole number? under addition.
In general, a + b is a whole
number for any two whole
numbers a and b.

Subtraction

5 – 7 = – 2, which is not a
whole number.

Multiplication

0 × 3 = 0, a whole number
Whole numbers are closed
3 × 7 = ... . Is it a whole number? under multiplication.
In general, if a and b are any two
whole numbers, their product ab
is a whole number.

Division

5
, which is not a
8
whole number.

5÷8=

Whole numbers are not closed
under subtraction.

Whole numbers are not closed
under division.

Check for closure property under all the four operations for natural numbers.
(ii) Integers
Let us now recall the operations under which integers are closed.
Operation

Numbers

Addition

– 6 + 5 = – 1, an integer
Is – 7 + (–5) an integer?
Is 8 + 5 an integer?
In general, a + b is an integer
for any two integers a and b.

Subtraction

7 – 5 = 2, an integer
Is 5 – 7 an integer?
– 6 – 8 = – 14, an integer
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– 6 – (– 8) = 2, an integer
Is 8 – (– 6) an integer?
In general, for any two integers
a and b, a – b is again an integer.
Check if b – a is also an integer.
Multiplication

5 × 8 = 40, an integer
Is – 5 × 8 an integer?
– 5 × (– 8) = 40, an integer
In general, for any two integers
a and b, a × b is also an integer.

Division

5÷8=

Integers are closed under
multiplication.

5
, which is not
8
an integer.

Integers are not closed
under division.

You have seen that whole numbers are closed under addition and multiplication but
not under subtraction and division. However, integers are closed under addition, subtraction
and multiplication but not under division.
(iii) Rational numbers
p
Recall that a number which can be written in the form q , where p and q are integers
2 6 9
and q ≠ 0 is called a rational number. For example, − , ,
are all rational
3 7 −5

p
numbers. Since the numbers 0, –2, 4 can be written in the form q , they are also
rational numbers. (Check it!)

(a) You know how to add two rational numbers. Let us add a few pairs.
3 ( −5)
21 + ( − 40) − 19
+
=
=
(a rational number)
8
7
56
56
− 3 ( − 4)
− 15 + ( −32)
+
= ...
=
Is it a rational number?
8
5
40
4 6
+
= ...
Is it a rational number?
7 11
We find that sum of two rational numbers is again a rational number. Check it
for a few more pairs of rational numbers.
We say that rational numbers are closed under addition. That is, for any
two rational numbers a and b, a + b is also a rational number.
(b) Will the difference of two rational numbers be again a rational number?
We have,
−5 2 −5 × 3 – 2 × 7 −29
− =
=
7
3
21
21
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5 4
25 − 32
− =
= ...
8 5
40

Is it a rational number?

3  − 8
−   = ...
Is it a rational number?
7  5 
Try this for some more pairs of rational numbers. We find that rational numbers
are closed under subtraction. That is, for any two rational numbers a and
b, a – b is also a rational number.
(c) Let us now see the product of two rational numbers.
−2 4
−8 3 2 6
× =
; × =
3 5
15 7 5 35

(both the products are rational numbers)

4 −6
×
= ...
Is it a rational number?
5 11
Take some more pairs of rational numbers and check that their product is again
a rational number.
We say that rational numbers are closed under multiplication. That
is, for any two rational numbers a and b, a × b is also a rational
number.
−5 2 − 25
(d) We note that
(a rational number)
÷ =
3 5
6
2 5
−3 − 2
÷ = ... . Is it a rational number?
÷
= ... . Is it a rational number?
7 3
8
9
−

Can you say that rational numbers are closed under division?
We find that for any rational number a, a ÷ 0 is not defined.
So rational numbers are not closed under division.
However, if we exclude zero then the collection of, all other rational numbers is
closed under division.

TRY THESE
Fill in the blanks in the following table.
Numbers

Closed under

addition

subtraction

multiplication

division

Yes

Yes

...

No

Integers

...

Yes

...

No

Whole numbers

...

...

Yes

...

Natural numbers

...

No

...

...

Rational numbers
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1.2.2 Commutativity
(i) Whole numbers
Recall the commutativity of different operations for whole numbers by filling the
following table.
Operation

Addition

Numbers

0+7=7+0=7
2 + 3 = ... + ... = ....
For any two whole
numbers a and b,
a+b=b+a

Remarks

Addition is commutative.

Subtraction

.........

Subtraction is not commutative.

Multiplication

.........

Multiplication is commutative.

Division

.........

Division is not commutative.

Check whether the commutativity of the operations hold for natural numbers also.
(ii) Integers
Fill in the following table and check the commutativity of different operations for
integers:
Operation

Addition
Subtraction

Numbers

.........
Is 5 – (–3) = – 3 – 5?

Remarks

Addition is commutative.
Subtraction is not commutative.

Multiplication

.........

Multiplication is commutative.

Division

.........

Division is not commutative.

(iii) Rational numbers
(a) Addition
You know how to add two rational numbers. Let us add a few pairs here.
−2 5 1
5  −2  1
+ = and +   =
3 7 21
7  3  21

So,

−2 5 5  −2 
+ = + 
3 7 7  3 

Also,

− 6  −8 
+   = ... and
5  3

Is

− 6  −8   −8   −6 
+  =  +  ?
5  3  3  5

2019-20

5

6

MATHEMATICS

−3 1 1  −3 
+ = +  ?
8 7 7  8 
You find that two rational numbers can be added in any order. We say that
addition is commutative for rational numbers. That is, for any two rational
numbers a and b, a + b = b + a.

Is

(b) Subtraction
2 5 5 2
− = − ?
3 4 4 3
1 3 3 1
− = − ?
Is
2 5 5 2
You will find that subtraction is not commutative for rational numbers.
Note that subtraction is not commutative for integers and integers are also rational
numbers. So, subtraction will not be commutative for rational numbers too.

Is

(c) Multiplication
We have,

−7 6 − 42 6  −7 
× =
= × 
3 5 15 5  3 

−8  − 4  − 4  −8 
×  =
×  ?
9  7 
7  9
Check for some more such products.
You will find that multiplication is commutative for rational numbers.
In general, a × b = b × a for any two rational numbers a and b.
(d) Division

Is

−5 3 3  −5 
÷ = ÷  ?
4 7 7  4 
You will find that expressions on both sides are not equal.
So division is not commutative for rational numbers.

Is

TRY THESE
Complete the following table:
Numbers

Commutative for

addition

subtraction

multiplication

division

Yes

...

...

...

Integers

...

No

...

...

Whole numbers

...

...

Yes

...

Natural numbers

...

...

...

No

Rational numbers
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1.2.3 Associativity
(i) Whole numbers
Recall the associativity of the four operations for whole numbers through this table:
Operation

Numbers

Remarks

Addition

.........

Addition is associative

Subtraction

.........

Subtraction is not associative

Multiplication

Division

Is 7 × (2 × 5) = (7 × 2) × 5?
Is 4 × (6 × 0) = (4 × 6) × 0?
For any three whole
numbers a, b and c
a × (b × c) = (a × b) × c

Multiplication is associative

Division is not associative

.........

Fill in this table and verify the remarks given in the last column.
Check for yourself the associativity of different operations for natural numbers.
(ii) Integers
Associativity of the four operations for integers can be seen from this table
Operation

Numbers

Remarks

Addition

Is (–2) + [3 + (– 4)]
= [(–2) + 3)] + (– 4)?
Is (– 6) + [(– 4) + (–5)]
= [(– 6) +(– 4)] + (–5)?
For any three integers a, b and c
a + (b + c) = (a + b) + c

Addition is associative

Subtraction

Is 5 – (7 – 3) = (5 – 7) – 3?

Subtraction is not associative

Multiplication

Is 5 × [(–7) × (– 8)
= [5 × (–7)] × (– 8)?
Is (– 4) × [(– 8) × (–5)]
= [(– 4) × (– 8)] × (–5)?
For any three integers a, b and c
a × (b × c) = (a × b) × c

Multiplication is associative

Division

Is [(–10) ÷ 2] ÷ (–5)
= (–10) ÷ [2 ÷ (– 5)]?

Division is not associative
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(iii) Rational numbers
(a) Addition
We have

−2  3  −5   −2  −7  −27 −9
+ +  = + =
=
3  5  6   3  30  30 10
 −2 3   −5  −1  −5  −27 −9
 3 + 5  +  6  = 15 +  6  = 30 = 10

  
 

So,

−2  3  −5    −2 3   −5 
+ +  =
+ + 
3  5  6    3 5   6 

Find

−1  3  − 4  
 −1
+  +    and  +
2 7  3  
2

3   − 4
+   . Are the two sums equal?
7   3 

Take some more rational numbers, add them as above and see if the two sums
are equal. We find that addition is associative for rational numbers. That
is, for any three rational numbers a, b and c, a + (b + c) = (a + b) + c.
(b) Subtraction
You already know that subtraction is not associative for integers, then what
about rational numbers.
Is

−2  − 4 1   2  − 4   1
−
−
= −  − ?
3  5 2   3  5   2

Check for yourself.
Subtraction is not associative for rational numbers.
(c) Multiplication
Let us check the associativity for multiplication.
−7  5 2  −7 10 −70 −35
× ×  = × =
=
3  4 9  3 36 108 54

 −7 5  2
 ×  × = ...
3 4 9
We find that

−7  5 2   −7 5  2
×  ×  =  × ×
3 4 9  3 4 9

Is

2  −6 4   2 −6  4
× ×  =  × × ?
3  7 5 3 7  5

Take some more rational numbers and check for yourself.
We observe that multiplication is associative for rational numbers. That is
for any three rational numbers a, b and c, a × (b × c) = (a × b) × c.
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(d) Division
Recall that division is not associative for integers, then what about rational numbers?
Let us see if

1  −1 2   1  −1   2
÷
÷ = ÷  ÷
2  3 5   2  3   5

We have, LHS =

1  −1 2  1  −1 5 
÷ ÷  = ÷  × 
2  3 5  2  3 2

=

RHS

2
5
is )
5
2

(reciprocal of

1  5
÷  −  = ...
2  6

 1  −1   2
=  ÷   ÷
 2  3  5

 1 −3  2
−3 2
÷ = ...
= × ÷
=
2 5
2 1  5
Is LHS = RHS? Check for yourself. You will find that division is
not associative for rational numbers.

TRY THESE
Complete the following table:
Numbers

Associative for
addition

subtraction

multiplication

division

Rational numbers

...

...

...

No

Integers

...

...

Yes

...

Whole numbers

Yes

...

...

...

Natural numbers

...

No

...

...

Example 1: Find

Solution:

3  −6   −8   5 
+ + + 
7  11   21   22 

3  −6   −8   5 
+ + + 
7  11   21   22 

=

198  −252   −176   105 
+
 +
 +
 (Note that 462 is the LCM of
462  462   462   462 
7, 11, 21 and 22)

=

198 − 252 − 176 + 105 −125
=
462
462
2019-20
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We can also solve it as.
3  −6   −8  5
+ + +
7  11   21  22

 3  −8    −6 5 
=  +   +  +

 7  21    11 22 

 9 + ( −8)   −12 + 5 
+
=
 21   22 

(by using commutativity and associativity)

(LCM of 7 and 21 is 21; LCM of 11 and 22 is 22)

1  −7  22 −147 −125
+  =
=
21  22 
462
462
Do you think the properties of commutativity and associativity made the calculations easier?

=

− 4 3 15  −14 
× ×
×

5
7 16  9 
Solution: We have

Example 2: Find

− 4 3 15  −14 
× ×
×

5
7 16  9 

 4 × 3   15 × ( −14) 
×
= −
 5 × 7   16 × 9 

−12  −35  −12 × (−35) 1
×
=
=
35  24 
35 × 24
2
We can also do it as.
=

− 4 3 15  −14 
× ×
×

5
7 16  9 
 − 4 15   3  −14  
× ×
×
 (Using commutativity and associativity)
= 
5 16   7  9  
=

−3  −2  1
×  =
4  3  2

1.2.4 The role of zero (0)
Look at the following.
2+0=0+2=2
– 5 + 0 = ... + ... = – 5
 −2  −2
−2
+ ... = 0 +   =
 7  7
7
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You have done such additions earlier also. Do a few more such additions.
What do you observe? You will find that when you add 0 to a whole number, the sum
is again that whole number. This happens for integers and rational numbers also.
In general,
a + 0 = 0 + a = a,
where a is a whole number
b + 0 = 0 + b = b,
where b is an integer
c + 0 = 0 + c = c,
where c is a rational number
Zero is called the identity for the addition of rational numbers. It is the additive
identity for integers and whole numbers as well.
1.2.5 The role of 1
We have,
5×1=5=1×5

(Multiplication of 1 with a whole number)

−2
−2
× 1 = ... × ... =
7
7
3
3
3
× ... = 1 × =
8
8
8

What do you find?
You will find that when you multiply any rational number with 1, you get back the same
rational number as the product. Check this for a few more rational numbers. You will find
that, a × 1 = 1 × a = a for any rational number a.
We say that 1 is the multiplicative identity for rational numbers.
Is 1 the multiplicative identity for integers? For whole numbers?

THINK, DISCUSS AND WRITE
If a property holds for rational numbers, will it also hold for integers? For whole
numbers? Which will? Which will not?
1.2.6 Negative of a number
While studying integers you have come across negatives of integers. What is the negative
of 1? It is – 1 because 1 + (– 1) = (–1) + 1 = 0
So, what will be the negative of (–1)? It will be 1.
Also, 2 + (–2) = (–2) + 2 = 0, so we say 2 is the negative or additive inverse of
–2 and vice-versa. In general, for an integer a, we have, a + (– a) = (– a) + a = 0; so, a
is the negative of – a and – a is the negative of a.
2
For the rational number , we have,
3

2 
+ −
3 

2
2 + ( −2)
=0
 =
3
3
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 2 2
 −  + = 0
3
3

Also,

(How?)

−8
 − 8
+ ... = ... +   = 0
 9 
9

Similarly,

 −11
 −11
... + 


 + ... = 0
=
 7 
7 
In general, for a rational number
that −

a 
a
, we have, +  −
b
b

a 
 = −
b 

a a
 + = 0 . We say
b b

a
a
a
is the additive inverse of and
is the additive inverse of
b
b
b


 −

a
.
b

1.2.7 Reciprocal
By which rational number would you multiply

8
, to get the product 1? Obviously by
21

21
8 21
, since
×
= 1.
8
21 8
−5
7
Similarly,
must be multiplied by
so as to get the product 1.
7
−5

7
21
8
−5
is the reciprocal of
and
is the reciprocal of
.
−5
8
21
7
Can you say what is the reciprocal of 0 (zero)?
Is there a rational number which when multiplied by 0 gives 1? Thus, zero has no reciprocal.
c
We say that a rational number is called the reciprocal or multiplicative inverse of
d
a a c
another non-zero rational number if × = 1.
b b d
1.2.8 Distributivity of multiplication over addition for rational
numbers

We say that

To understand this, consider the rational numbers

−3 2
−5
.
, and
4 3
6

−3  2  −5   −3  (4) + ( −5) 
×  +   =
×

4 3  6 
4 
6

=
Also

−3  −1
3 1
×  =
=
24 8
4  6

−3 2
−3 × 2 − 6 −1
× =
=
=
4 3
4×3
12
2
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5
−3 −5
×
=
8
4
6
−1 5 1
 −3 2   −3 −5 
+ =
×  +
×  =

2 8 8
4 3  4
6

And
Therefore

−3  2 −5   −3
× +  = 
×
4 3 6   4

Thus,

Distributivity of Multiplication over Addition
and Subtraction.
For all rational numbers a, b
and c,
a (b + c) = ab + ac
a (b – c) = ab – ac

2   −3 −5 
× 
 +
3  4
6

TRY THESE
 7  −3    7 5 
Find using distributivity. (i)  ×    +  × 
 5  12    5 12 

4   9 −3 
9
(ii)  ×  +  × 
16 12  16 9 

Example 3: Write the additive inverse of the following:
−7
(i)
19

When you use distributivity, you
split a product as a sum or
difference of two products.

21
(ii)
112

Solution:
(i)

7
−7
−7
7
−7+7 0
=
is the additive inverse of
because
+
=
=0
19
19
19 19
19
19

(ii) The additive inverse of

21
− 21
is
112
112

(Check!)

Example 4: Verify that – (– x) is the same as x for
(i) x =

13
17

(ii) x =

Solution: (i) We have, x =
The additive inverse of x =
The same equality

−21
31

13
17

13  −13 
13
−13
+
 = 0.
is – x =
since
17  17 
17
17

13  −13 
−13 13
+
 = 0 , shows that the additive inverse of
is

17
17
17
17

13
 −13 
or − 
=
, i.e., – (– x) = x.

 17 
17
−21
21
−21 21
is – x =
since
+
= 0.
31
31
31 31
−21 21
21 −21
+
= 0 , shows that the additive inverse of
The same equality
is
,
31 31
31
31
i.e., – (– x) = x.

(ii) Additive inverse of x =
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Example 5: Find
Solution:

2 −3 1 3 3
×
−
− ×
5 7 14 7 5

2 −3 1 3 3
2 −3 3 3 1
×
−
− × = ×
− × −
(by commutativity)
5 7 14 7 5
5 7 7 5 14
2 −3  −3  3 1
+  × −
= ×
5 7  7  5 14

−3  2 3  1
 + −
(by distributivity)
7  5 5  14
−3
1
− 6 − 1 −1
×1−
=
=
=
7
14
14
2
=

EXERCISE 1.1
1. Using appropriate properties find.

2 
2 3 5 3 1
× −
× + − ×
(ii)
3 5 2 5 6
5 
2. Write the additive inverse of each of the following.
(i) −

2
−5
(ii)
8
9
3. Verify that – (– x) = x for.

(i)

(iii)

5.

6.
7.
8.
9.

(iv)

2
−9

(v)

19
−6

11
13
(ii) x = −
15
17
Find the multiplicative inverse of the following.
− 13
1
− 5 −3
×
(i) – 13
(ii)
(iii)
(iv)
19
5
8
7
−2
(v) – 1 ×
(vi) – 1
5
Name the property under multiplication used in each of the following.
−4
−4
4
13 −2 −2 −13
×1= 1×
=−
×
=
×
(i)
(ii) −
5
5
5
17
7
7
17
−19
29
×
=1
(iii)
29
−19
−7
6
Multiply
by the reciprocal of
.
16
13
1 
4  1
 4
Tell what property allows you to compute ×  6 ×  as  × 6 × .
 3
3 
3  3
8
1
Is the multiplicative inverse of −1 ? Why or why not?
9
8
1
Is 0.3 the multiplicative inverse of 3 ? Why or why not?
3

(i) x =

4.

−6
−5

3 1 3 1 2
×
− × +
7  6 2 14 5
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10. Write.
(i) The rational number that does not have a reciprocal.
(ii) The rational numbers that are equal to their reciprocals.
(iii) The rational number that is equal to its negative.
11. Fill in the blanks.
(i) Zero has ________ reciprocal.
(ii) The numbers ________ and ________ are their own reciprocals
(iii) The reciprocal of – 5 is ________.
1
, where x ≠ 0 is ________.
x
(v) The product of two rational numbers is always a _______.
(vi) The reciprocal of a positive rational number is ________.

(iv) Reciprocal of

1.3 Representation of Rational Numbers on the
Number Line
You have learnt to represent natural numbers, whole numbers, integers
and rational numbers on a number line. Let us revise them.
Natural numbers
(i)

The line extends
indefinitely only to the
right side of 1.

The line extends indefinitely
to the right, but from 0.
There are no numbers to the
left of 0.

Whole numbers
(ii)
Integers

The line extends
indefinitely on both sides.
Do you see any numbers
between –1, 0; 0, 1 etc.?

(iii)
Rational numbers
(iv)

The line extends indefinitely
on both sides. But you can
now see numbers between
–1, 0; 0, 1 etc.

(v)

The point on the number line (iv) which is half way between 0 and 1 has been
labelled

1
. Also, the first of the equally spaced points that divides the distance between
2

1
, as on number line (v). How would you
3
label the second of these division points on number line (v)?

0 and 1 into three equal parts can be labelled
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The point to be labelled is twice as far from and to the right of 0 as the point
1
1
2
labelled . So it is two times , i.e., . You can continue to label equally-spaced points on
3
3
3
the number line in the same way. In this continuation, the next marking is 1. You can
see that 1 is the same as
Then comes

3
.
3

7
4 5 6
, , (or 2), and so on as shown on the number line (vi)
3
3 3 3

(vi)

Similarly, to represent

1
, the number line may be divided into eight equal parts as
8

shown:
1
to name the first point of this division. The second point of
8
2
3
division will be labelled , the third point , and so on as shown on number
8
8

We use the number

line (vii)
(vii)
Any rational number can be represented on the number line in this way. In a rational
number, the numeral below the bar, i.e., the denominator, tells the number of equal
parts into which the first unit has been divided. The numeral above the bar i.e., the
numerator, tells ‘how many’ of these parts are considered. So, a rational number
4
such as means four of nine equal parts on the right of 0 (number line viii) and
9
−7
1
for
, we make 7 markings of distance each on the left of zero and starting
4
4
−7
from 0. The seventh marking is
[number line (ix)].
4
(viii)

(ix)
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TRY THESE
Write the rational number for each point labelled with a letter.
(i)

(ii)

1.4 Rational Numbers between Two Rational Numbers
Can you tell the natural numbers between 1 and 5? They are 2, 3 and 4.
How many natural numbers are there between 7 and 9? There is one and it is 8.
How many natural numbers are there between 10 and 11? Obviously none.
List the integers that lie between –5 and 4. They are – 4, – 3, –2, –1, 0, 1, 2, 3.
How many integers are there between –1 and 1?
How many integers are there between –9 and –10?
You will find a definite number of natural numbers (integers) between two natural
numbers (integers).
3
7
and ?
How many rational numbers are there between
10
10
4 5
6
and .
You may have thought that they are only ,
10 10
10
3
30
7
70
31 32 33
,
,
But you can also write
as
and
as
. Now the numbers,
10
100
10 100
100 100 100
3
7
68 69
, ...
,
, are all between
and . The number of these rational numbers is 39.
10
10
100 100
3
3000
7
7000
Also
can be expressed as
and
as
. Now, we see that the
10
10000
10
10000
7
3001 3002
6998 6999
3
,
,...,
,
are between
and
. These
10
10000 10000
10000 10000
10
are 3999 numbers in all.
3
In this way, we can go on inserting more and more rational numbers between
10
7
and . So unlike natural numbers and integers, the number of rational numbers between
10
two rational numbers is not definite. Here is one more example.
−1
3
How many rational numbers are there between
and ?
10
10
0 1 2
Obviously , ,
are rational numbers between the given numbers.
10 10 10

rational numbers
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If we write

−1
3
30000
−10000
as
and
as
, we get the rational numbers
10
10
100000
100000

−1
3
−9999 −9998
−29998 29999
,
,...,
,
, between
and
.
10
10
100000 100000
100000 100000
You will find that you get countless rational numbers between any two given
rational numbers.
Example 6: Write any 3 rational numbers between –2 and 0.
0
−20
Solution: –2 can be written as
and 0 as
.
10
10
−19 −18 −17 −16 −15
−1
,
,
,
,
, ... ,
Thus we have
between –2 and 0.
10 10 10 10 10
10
You can take any three of these.

Example 7: Find any ten rational numbers between

5
−5
and .
8
6

−5
5
and to rational numbers with the same denominators.
6
8
−5 × 4 −20
5 × 3 15
=
=
and
6×4
24
8 × 3 24
−20
15
−19 −18 −17
14
Thus we have
as the rational numbers between
and
.
,
,
,...,
24
24
24 24 24
24
You can take any ten of these.

Solution: We first convert

Another Method
3
1
Let us find rational numbers between 1 and 2. One of them is 1.5 or 1 or . This is the
2
2
mean of 1 and 2. You have studied mean in Class VII.
We find that between any two given numbers, we need not necessarily get an
integer but there will always lie a rational number.
We can use the idea of mean also to find rational numbers between any two given
rational numbers.
1
1
and .
4
2
Solution: We find the mean of the given rational numbers.

Example 8: Find a rational number between

3 1 3
 1 1
 1+ 2 
 +  ÷ 2 = 
 ÷ 2 = × =
4 2
4
4 2 8
3
1
1
lies between and .
8
4
2
This can be seen on the number line also.
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3
 1 1
We find the mid point of AB which is C, represented by  +  ÷ 2 = .
4 2
8
1 3 1
We find that < < .
4 8 2
a+b
If a and b are two rational numbers, then
is a rational number between a and
2
a+b
b such that a <
< b.
2
This again shows that there are countless number of rational numbers between any
two given rational numbers.

1
1
and .
2
4
Solution: We find the mean of the given rational numbers.

Example 9: Find three rational numbers between

As given in the above example, the mean is

3
1 3 1
and < < .
8
4 8 2

We now find another rational number between
of

1
3
and . That is,
4
8

1
3
and . For this, we again find the mean
4
8

 1 3
5 1
5
 +  ÷ 2 = × =
4 8
8 2 16
1
5
3 1
<
< <
4 16 8 2

Now find the mean of
Thus we get

Thus,

 3 1
3
1
7
7 1
and . We have,  +  ÷ 2 = × =
 8 2
8
2
8 2 16

1
5
3 7 1
<
< <
< .
4 16 8 16 2

5 3 7
1
1
, ,
are the three rational numbers between and .
16 8 16
4
2

This can clearly be shown on the number line as follows:

In the same way we can obtain as many rational numbers as we want between two
given rational numbers . You have noticed that there are countless rational numbers between
any two given rational numbers.
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EXERCISE 1.2
1. Represent these numbers on the number line. (i)

7
4

(ii)

−5
6

−2 −5 −9
, ,
on the number line.
11 11 11
3. Write five rational numbers which are smaller than 2.

2. Represent

4. Find ten rational numbers between

−2
1
and .
5
2

5. Find five rational numbers between.
2
4
−3
5
and
(ii)
and
3
5
2
3
6. Write five rational numbers greater than –2.

(i)

7. Find ten rational numbers between

(iii)

1
1
and
4
2

3
3
and .
4
5

WHAT HAVE WE DISCUSSED?
1. Rational numbers are closed under the operations of addition, subtraction and multiplication.
2. The operations addition and multiplication are
(i) commutative for rational numbers.
(ii) associative for rational numbers.
3. The rational number 0 is the additive identity for rational numbers.
4. The rational number 1 is the multiplicative identity for rational numbers.
5. The additive inverse of the rational number

a
a
is − and vice-versa.
b
b

6. The reciprocal or multiplicative inverse of the rational number

c
a
a c
is
if × = 1 .
b d
b d

7. Distributivity of rational numbers: For all rational numbers a, b and c,
a(b + c) = ab + ac and a(b – c) = ab – ac
8. Rational numbers can be represented on a number line.
9. Between any two given rational numbers there are countless rational numbers. The idea of mean
helps us to find rational numbers between two rational numbers.
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Y

ou have seen several kinds of
plants and animals. However,
there are other living organisms
around us which we normally cannot
see. These are called microorganisms
or microbes. For example, you might
have observed that during the rainy
season moist bread gets spoilt and its
surface gets covered with greyish white
patches. Observe these patches through
a magnifying glass. You will see tiny,
black rounded structures. Do you know
what these structures are and where do
these come from?

2.1 Microorganisms
Activity 2.1
Collect some moist soil from the
field in a beaker and add water to
it. After the soil particles have
settled down, observe a drop of
water from the beaker under a
microscope. What do you see ?

Activity 2.2
Take a few drops of water from a
pond. Spread on a glass slide and
observe through a microscope.
Do you find tiny organisms moving
around?

These observations show that water
and soil are full of tiny organisms,
though not all of them fall into the
category
of
microbes.
These
microorganisms or microbes are so
small in size that they cannot be seen
with the unaided eye. Some of these,
such as the fungus that grows on bread,
can be seen with a magnifying glass.
Others cannot be seen without the help
of a microscope. That is why these are
called microorganisms or microbes.
Microorganisms are classified into
four major groups. These groups are
bacteria, fungi, protozoa and some
a l g a e. Some of these common
microorganisms are shown in
Figs. 2.1 - 2.4.
Viruses are also microscopic but are
different from other microorganisms.
They, however, reproduce only inside the
cells of the host organism, which may be
a bacterium, plant or animal. Some of the
viruses are shown in Fig. 2.5. Common
ailments like cold, influenza (flu) and
most coughs are caused by viruses.
Serious diseases like polio and chicken
pox are also caused by viruses.
Diseases like dysentery and malaria
are caused by protozoa(protozoans)
whereas typhoid and tuberculosis (TB)
are bacterial diseases.
You have lear nt about some of
these microorganisms in Classes VI
and VII.

2019-2020

Fig. 2.1: Bacteria

Amoeba
Chlamydomonas

Spirogyra

Paramecium

Fig. 2.3 : Protozoa

Fig. 2.2 : Algae

Bread mould

Penicillium

Aspergillus

Fig. 2.4 : Fungi
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Friendly Microorganisms
Microorganisms are used for various
purposes. They are used in the
preparation of curd, bread and cake.
Microorganisms have been used for
the production of alcohol since ages.

They are also used in cleaning up
of the environment. For example, the
organic wastes (vegetable peels, remains
of animals, faeces, etc.) are broken
down into harmless and usable
substances by bacteria. Recall that
bacteria are also used in the
preparation of medicines. In agriculture
they are used to increase soil fertility
by fixing nitrogen.
Fig. 2.5 : Viruses

Making of Curd and Bread
You have learnt in Class VII that milk is
turned into curd by bacteria.

2.2 Where do Microorganisms
Live?
Microorganisms may be single-celled
like bacteria, some algae and protozoa,
or multicellular, such as many algae and
fungi. They live in all types of
environment, ranging from ice cold
climate to hot springs; and deserts to
marshy lands. They are also found
inside the bodies of animals including
humans. Some microorganisms
grow on other organisms while others
exist freely.

2.3 Microorganisms and Us
Microorganisms play an important role
in our lives. Some of them are beneficial
in many ways whereas some others are
harmful and cause diseases. Let us
study about them in detail.

I saw that my mother
added a little curd to warm
milk to set curd for the
next day. I wonder why?

Curd contains several microorganisms. Of these, the bacterium,
Lactobacillus promotes the formation
of curd. It multiplies in milk and
converts it into curd. Bacteria are also
involved in the making of cheese,
pickles and many other food items. An
important ingredient of rava (sooji )
idlis and bhaturas is curd. Can you
guess why? Bacteria and yeast are also
helpful for fermentation of rice idlis
and dosa batter.
19
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Activity 2.3
Take ½ kg flour (atta or maida),
add some sugar and mix with
warm water. Add a small amount
of yeast powder and knead to
make a soft dough. What do you
observe after two hours? Did you
find the dough rising?

spoon of yeast powder to the sugar
solution. Keep it covered in a warm
place for 4-5 hours. Now smell the
solution. Can you get a smell?
This is the smell of alcohol as sugar
has been converted into alcohol by yeast.
This process of conversion of sugar into
alcohol is known as fermentation.
Louis Pasteur
discovered
fermentation
in 1857.

Maida with yeast powder

Medicinal Use of Microorganisms
Raised maida
Fig. 2.6

Yeast r eproduces rapidly and
produces carbon dioxide during
respiration. Bubbles of the gas fill the
dough and increase its volume (Fig. 2.6).
This is the basis of the use of yeast in
the baking industry for making breads,
pastries and cakes.
Commercial Use of Microorganisms
Microorganisms are used for the large scale
production of alcohol, wine and acetic acid
(vinegar). Yeast is used for commercial
production of alcohol and wine. For this
purpose yeast is grown on natural sugars
present in grains like barley, wheat, rice,
crushed fruit juices, etc.

Whenever you fall ill the doctor may
give you some antibiotic tablets,
capsules or injections such as of
penicillin. The source of these
medicines is microorganisms. These
medicines kill or stop the growth of the
disease-causing microorganisms. Such
medicines are called antibiotics. These
days a number of antibiotics are being
produced from bacteria and fungi.
Streptomycin, tetracycline and
erythromycin are some of the

Activity 2.4
Take a 500 mL beaker filled upto
¾ with water. Dissolve 2-3
teaspoons of sugar in it. Add half a
20

In 1929, Alexander
Fleming was working
on a culture of diseasecausing
bacteria.
Suddenly he found the
spores of a little green mould in one of
his culture plates. He observed that
the presence of mould prevented the
growth of bacteria. In fact, it also killed
many of these bacteria. From this the
mould penicillin was prepared.
SCIENCE

2019-2020

commonly known antibiotics which are
made from fungi and bacteria. The
antibiotics are manufactured by
growing specific microorganisms and
are used to cure a variety of diseases.
Antibiotics are even mixed with the
feed of livestock and poultry to check
microbial infection in animals. They are
also used to control many plant
diseases.
It is important to remember that
antibiotics should be taken only on
the advice of a qualified doctor. Also
you must complete the course
prescribed by the doctor. If you take
antibiotics when not needed or in
wrong doses, it may make the drug
less effective when you might need
it in future. Also antibiotics taken
unnecessarily may kill the beneficial
bacteria in the body. Antibiotics,
however, are not effective against
cold and flu as these are caused by
viruses.

Vaccine

Why are children/infants
given vaccination?

When a disease-carrying microbe enters
our body, the body produces antibodies
to fight the invader. The body also
remembers how to fight the microbe if
it enters again. If dead or weakened
microbes are introduced into a healthy
body, the body fights and kills
the invading bacteria by producing
suitable antibodies. The antibodies
remain in the body and we are protected

from the disease-causing microbes for
ever. This is how a vaccine works.
Several diseases, including cholera,
tuberculosis, smallpox and hepatitis can
be prevented by vaccination.

Edward Jenner
discovered the
vaccine for smallpox in 1798.

In your childhood, you must have
been given injections to protect
yourself against several diseases.
Can you prepare a list of these
diseases? You may take help from
your parents.
It is essential to protect all children
against these diseases. Necessary
vaccines are available in the nearby
hospitals. You might have seen the
advertisement on TV and newspapers
regarding protection of children against
polio under the Pulse Polio Programme.
Polio drops given to children are
actually a vaccine.
A worldwide campaign against
smallpox has finally led to its eradication
from most parts of the world.
These days vaccines are made on a
large scale from microorganisms to
protect humans and other animals from
several diseases.
Increasing Soil Fertility
Some bacteria (Fig. 2.7) are able to fix
nitrogen from the atmosphere to enrich
soil with nitrogen and increase its
fertility. These microbes are commonly
called biological nitrogen fixers.
21
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Fig. 2.7 : The Nitrogen fixing cyanobacteria (blue green algae)

Cleaning the Environment
Boojho and Paheli had observed the
school gardener making manure. Along
with their friends, they collected wastes
of plants, vegetables and fruits from
nearby houses and gardens. They put
them in a pit meant for waste disposal.
After some time, it decomposed and got
converted to manure. Boojho and
Paheli wanted to know how this had
happened.

Activity 2.5
Take two pots and fill each pot half
with soil. Mark them A and B. Put
plant waste in pot A and things like
polythene bags, empty glass bottles
and broken plastic toys in pot B.
Put the pots aside. Observe them
after 3-4 weeks.
Do you find any difference in the
contents of the two pots? If so, what is
the difference? You will find that plant
waste in pot A, has been decomposed.
How did this happen? The plant waste
has been converted into manure by the
action of microbes. The nutrients

released in the process can be used by
the plants again.
Did you notice that in pot B, the
polythene bags, empty glasses, bottles
and broken toy parts did not undergo
any such change? The microbes could
not ‘act’ on them and convert them into
manure.
You often see large amounts of
dead organic matter in the form of
decaying plants and sometimes dead
animals on the ground. You find
that they disappear after some time.
This is because the microorganisms
decompose dead organic waste of plants
and animals converting them into
simple substances. These substances
are again used by other plants and
animals. Thus, microorganisms can
be used to degrade the harmful and
smelly substances and thereby clean
up the environment.

2.4 Harmful Microorganisms
Microorganisms are harmful in many
ways. Some of the microorganisms
cause diseases in human beings, plants
and animals. Such disease-causing
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microorganisms are called pathogens.
Some microorganisms spoil food,
clothing and leather. Let us study more
about their harmful activities.
Disease causing Microorganisms
in Humans
Pathogens enter our body through the
air we breathe, the water we drink or
the food we eat. They can also get
transmitted by direct contact with an
infected person or carried by an animal.
Microbial diseases that can spread from
an infected person to a healthy person
through air, water, food or physical
contact are called communicable
diseases. Examples of such diseases
include cholera, common cold, chicken
pox and tuberculosis.
When a person suffering from
common cold sneezes, fine droplets of
moisture carrying thousands of viruses
are spread in the air. The virus may enter
the body of a healthy person while
breathing and cause infection.

There are some insects and animals
which act as carriers of diseasecausing microbes. Housefly is one such
carrier. The flies sit on the garbage and
animal excreta. Pathogens stick to their
bodies. When these flies sit on uncovered
food they may transfer the pathogens.
Whoever eats the contaminated food is
likely to get sick. So, it is advisable to
always keep food covered. Avoid
consuming uncovered items of food.
Another example of a carrier is the
female Anopheles mosquito (Fig. 2.8),
which carries the parasite of malaria
(Plasmodium). Female Aedes mosquito
acts as carrier of dengue virus.
How can we control the spread of malaria
or dengue?

Fig. 2.8 : Female Anopheles mosquito

Then how do you
prevent the spread of
communicable
diseases?

We should keep a
handkerchief on the
nose and mouth while
sneezing. It is better to
keep a distance from
infected persons.

Why does the teacher
keep telling us not
to let water collect
anywhere in the
neighbourhood?

All mosquitoes breed in water. Hence,
one should not let water collect
anywhere, in coolers, tyres, flower pot,
etc. By keeping the surroundings clean
and dry we can prevent mosquitoes from
breeding. Try to make a list of measures
which help to avoid the spread of
malaria.
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Table 2.1: Some Common Human Diseases caused by Microorganisms
Human Disease

Causative
Mode of
Microorganism Transmission

Tuberculosis

Bacteria

Air

Measles

Virus

Air

Chicken Pox

Virus

Air/Contact

Polio

Virus

Air/Water

Cholera

Bacteria

Water/Food

Typhoid

Bacteria

Water

Hepatitis A

Virus

Water

Malaria

Protozoa

Mosquito

Some of the common diseases
affecting humans, their mode of
transmission and few general methods
of prevention are shown in Table 2.1.
Disease causing Microorganisms
in Animals
Several microorganisms not only cause
diseases in humans and plants, but also
Robert Köch (1876)
discovered the bacterium
(Bacillus anthracis) which
causes anthrax disease.

Preventive Measures
(General)
Keep the patient in complete
isolation. Keep the personal
belongings of the patient away
from those of the others.
Vaccination to be given at
suitable age.

Maintain personal hygiene
and good sanitary habits.
Consume properly cooked food
and boiled drinking water.
Vaccination.

Drink boiled drinking water.
Vaccination.
Use mosquito net and
repellents. Spray insecticides
and control breeding of
mosquitoes by not allowing
water to collect in the
surroundings.

in other animals. For example, anthrax
is a dangerous human and cattle
disease caused by a bacterium. Foot
and mouth disease of cattle is caused
by a virus.
Disease causing Microorganisms
in Plants
Several
microorganisms
cause
diseases in plants like wheat, rice, potato,
sugarcane, orange, apple and others.
The diseases reduce the yield of crops.
See Table 2.2 for some such plant
diseases. They can be controlled by the
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Table 2.2: Some Common Plant Diseases caused by Microorganisms
Plant
Diseases

Microorganism

Mode of
Transmission

Citrus
canker

Bacteria

Air

Rust of
wheat

Fungi

Air,
seeds

Yellow vein
mosaic of
bhindi (Okra)

Virus

Insect

use of certain chemicals which kill the
microbes.
Food Poisoning
Boojho was invited by his friend to a
party and he ate a variety of foodstuff.
On reaching home he started vomiting
and had to be taken to a hospital. The
doctor said that this condition could be
due to food poisoning.

Paheli wonders how
food can become a
‘poison’.

Food poisoning could be due to the
consumption of food spoilt by some
microorganisms. Microorganisms
that grow on our food sometimes
produce toxic substances. These

make the food poisonous causing
serious illness and even death. So, it
is very important that we preserve
food to prevent it from being spoilt.

2.5 Food Preservation
In Chapter 1, we have learnt about the
methods used to preserve and store food
grains. How do we preserve cooked food
at home? You know that bread left
unused under moist conditions is
attacked by fungus. Microorganisms
spoil our food. Spoiled food emits bad
smell and has a bad taste and changed
colour. Is spoiling of food a chemical
reaction?
Paheli bought some mangoes but she
could not eat them for a few days. Later
she found that they were spoilt and
rotten. But she knows that the mango
pickle her grandmother makes does not
spoil for a long time. She is confused.
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Let us study the common methods
of preserving food in our homes. We
have to save it from the attack of
microorganisms.

Similarly, we keep our food in the
refrigerator. Low temperature inhibits
the growth of microbes.

Chemical Method
Salts and edible oils are the common
chemicals generally used to check the
growth of microorganisms. Therefore
they are called preservatives. We add
salt or acid preservatives to pickles to
prevent the attack of microbes. Sodium
benzoate and sodium metabisulphite are
common preservatives. These are also
used in jams and squashes to check
their spoilage.
Preservation by Common Salt
Common salt has been used to preserve
meat and fish for ages. Meat and fish
are covered with dry salt to check
the growth of bacteria. Salting is also
used to preserve amla, raw mangoes,
tamarind, etc.
Preservation by Sugar
Jams, jellies and squashes are preserved
by sugar. Sugar reduces the moisture
content which inhibits the growth of
bacteria which spoil food.
Preservation by Oil and Vinegar
Use of oil and vinegar prevents spoilage
of pickles because bacteria cannot live
in such an environment. Vegetables,
fruits, fish and meat are often preserved
by this method.
Heat and Cold Treatments
You must have observed your mother
boiling milk before it is stored or used.
Boiling kills many microorganisms.

Why does the milk that
comes in packets not spoil?
My mother told me that the
milk is ‘pasteurised’. What
is pasteurisation?

Pasteurised milk can be consumed
without boiling as it is free from harmful
microbes. The milk is heated to about
700C for 15 to 30 seconds and then
suddenly chilled and stored. By doing
so, it prevents the growth of microbes.
This process was discovered by Louis
Pasteur. It is called pasteurisation.
Storage and Packing
These days dry fruits and even
vegetables are sold in sealed air tight
packets to prevent the attack of
microbes.

2.6 Nitrogen Fixation
You have learnt about the bacterium
Rhizobium in Classes VI and VII. It is
involved in the fixation of nitrogen in
leguminous plants (pulses). Recall that
Rhizobium lives in the root nodules of
leguminous plants (Fig. 2.9), such as
beans and peas, with which it has a
symbiotic relationship. Sometimes
nitrogen gets fixed through the action
of lightning. But you know that the
amount of nitrogen in the atmosphere
remains constant. You may wonder
how? Let us understand this in the next
section.
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Fig. 2.9 : Roots of a leguminous plant with root
nodules

2.7 Nitrogen cycle
Our atmosphere has 78% nitrogen gas.
Nitrogen is one of the essential
constituents of all living organisms as
part of proteins, chlorophyll, nucleic
acids and vitamins. The atmospheric

nitrogen cannot be taken directly by
plants and animals. Certain bacteria and
blue green algae present in the soil fix
nitrogen from the atmosphere and
convert it into compounds of nitrogen.
Once nitrogen is converted into these
usable compounds, it can be utilised by
plants from the soil through their root
system. Nitrogen is then used for the
synthesis of plant proteins and other
compounds. Animals feeding on plants
get these proteins and other nitrogen
compounds (Fig. 2.10).
When plants and animals die,
bacteria and fungi present in the soil
convert the nitrogenous wastes into
nitrogenous compounds to be used by
plants again. Certain other bacteria
convert some part of them to nitrogen
gas which goes back into the
atmosphere. As a result, the percentage
of nitrogen in the atmosphere remains
more or less constant.

Fig. 2.10 : Nitrogen cycle
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KEYWORDS
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WHA
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VE LEARNT
WHAT
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HAVE
Ü

Microorganisms are too small and are not
visible to the unaided eye.

ANTIBIOTICS
Ü

They can live in all kinds of environment,

ANTIBODIES

ranging from ice cold climate to hot springs

BACTERIA

and deserts to marshy lands.
Ü

CARRIER
COMMUNICABLE
DISEASES

in the bodies of plants and animals.
Ü

They may be unicellular or multicellular.

Ü

Microorganisms include bacteria, fungi,
protozoa and some algae. Viruses, though
different from the above mentioned living

FERMENTATION
FUNGI

organisms, are considered microbes.
Ü

LACTOBACILLUS

Viruses are quite different from other
microorganisms. They reproduce only inside
the host organism: bacterium, plant or ani-

MICROORGANISM
NITROGEN CYCLE

Microorganisms are found in air, water and

mal cell.
Ü

Some microorganisms are useful for
commercial production of medicines and

NITROGEN FIXATION
PASTEURISATION

alcohol.
Ü

Some microorganisms decompose the organic
waste and dead plants and animals into simple

PATHOGEN
PRESERVATION
PROTOZOA
RHIZOBIUM

substances and clean up the environment.
Ü

dysentery and malaria.
Ü

Some of the microorganisms grow on our food
and cause food poisoning.

Ü

Some microorganisms reside in the root
nodules of leguminous plants. They can fix

VACCINE

nitrogen from air into soil and increase the

VIRUS
YEAST

Protozoans cause serious diseases like

soil fertility.
Ü

Some bacteria present in the soil fix nitrogen
from the atmosphere and convert into
nitrogenous compounds.

Ü

Certain bacteria convert compounds of nitrogen present in the soil into nitrogen gas which
is released to the atmosphere.
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Exercises
1.

2.

Fill in the blanks.
(a)

Microorganisms can be seen with the help of a ____________.

(b)

Blue green algae fix __________ directly from air and enhance fertility
of soil.

(c)

Alcohol is produced with the help of __________.

(d)

Cholera is caused by __________.

Tick the correct answer.
(a)

Yeast is used in the production of
(i) sugar

(b)

(ii) alcohol

(iii) hydrochloric acid

The following is an antibiotic
(i) Sodium bicarbonate

(c)

(ii) Streptomycin

(ii) housefly

cockroach
butterfly

(iii) dragonfly

(iv) spider

The bread or idli dough rises because of
(i) heat

(f)

(iv) Yeast

The most common carrier of communicable diseases is
(i) ant

(e)

(iii) Alcohol

Carrier of malaria-causing protozoan is
(i) female Anopheles mosquito (ii)
(iii) housefly
(iv)

(d)

(iv) oxygen

(ii) grinding

(iii) growth of yeast cells (iv) kneading

The process of conversion of sugar into alcohol is called
(i) nitrogen fixation (ii) moulding (iii) fermentation (iv) infection

3.

Match the organisms in Column A with their action in
Column B.
A

B

(i) Bacteria

(a) Fixing nitrogen

(ii) Rhizobium

(b) Setting of curd

(iii) Lactobacillus

(c) Baking of bread

(iv) Yeast

(d) Causing malaria

(v) A protozoan

(e) Causing cholera

(vi) A virus

(f) Causing AIDS
(g) Producing antibodies

4.

Can microorganisms be seen with the naked eye? If not, how can they be
seen?
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5.

What are the major groups of microorganisms?

6.

Name the microorganisms which can fix atmospheric nitrogen in the soil.

7.

Write 10 lines on the usefulness of microorganisms in our lives.

8.

Write a short paragraph on the harmful effects of microorganisms.

9.

What are antibiotics? What precautions must be taken while taking
antibiotics?

Extended Learning — Activities and Projects
1.

Pull out a gram or bean plant from the field. Observe its roots. You
will find round structures called root nodules on the roots. Draw a
diagram of the root and show the root nodules.

2.

Collect the labels from the bottles of jams and jellies. Write down
the list of contents printed on the labels.

3.

Visit a doctor. Find out why antibiotics should not be overused.
Prepare a short report.

4.

Project : Requirements – 2 test tubes, marker pen, sugar, yeast
powder, 2 balloons and lime water.
Take two test tubes and mark them A and B. Clamp these tubes in
a stand and fill them with water leaving some space at the top. Put
two spoonfuls of sugar in each
of the test tubes. Add a spoonful
of yeast in test tube B. Inflate the
two balloons incompletely. Now
tie the balloons on the mouths
of each test tube. Keep them in
a warm place, away from
sunlight. Watch the setup every
B
A
day for next 3-4 days. Record
your observations and think of
an explanation.
Now take another test tube
filled 1/4 with lime water.
Remove the balloon from test
tube B in such a manner that
gas inside the balloon does not
escape. Fit the balloon on the
test tube and shake well.
Observe and explain.
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Did You Know?
Bacteria have lived on the earth for much longer than human beings.
They are such hardy organisms that they can live under extreme conditions.
They have been found living in boiling mudpots and extremly cold icy waters.
They have been found in lakes of caustic soda and in pools of concentrated
sulphuric acid. They can survive at depths of several kilometres. They
probably can survive in space, too. A kind of bacterium was recovered
from a camera which stood on the moon for two years.There is probably no
environment in which bacteria cannot survive.
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