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Introduction

Do you remember what you have learnt about human body? In grade
IV, you have learnt about major parts of human body i.e. teeth, bones,
muscles, brain, lungs, heart, stomach, skin, eyes etc and common
disorders of skin, teeth and stomach. You have also learnt about
different cells, tissues and organs of human body in grade VI.

Ciffsreny organs (parts) of the body when perform o some function,
make a system. In this unit, you will learn about the human digestive

system, respiratory system and common disorders related to these

systems.

1.1 Human Digestive system

The digestive system is involved in the breakdown of food into small
molecules. Digestion is the process in which food is broken down into
simpler, soluble form for absorption in the blood stream. During digestion,
large and complex molecules are broken down into smaller and simple
molecules both mechanically and chemically.

1.1.1 Mechanical digestion involves the breaking down of large pieces
of food into smaller pieces. It starts in the oral cavity through chewing by
teeth. Food is then swallowed and further broken down by the contraction
and relaxation of stomach walls.

1.1.2 Chemical digestion takes place through the action of different
enzymes, produc_ed by the digestive glands.
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These help in the chemical
breakdown of proteins in the food

and also kills unwanted bacteria that

may have been swallowed. When
food leaves the stomach, it is

transformed into a semi-liquid mass
called chyme.

v, ameall Intestine

Small intestine is a long (6-8
meters), narrow and coiled
tube. The digestive juices from large intestine  Stomach
the liver and pancreas enter
into the first part of the small
intestine. The enzymes in the | Small intestine

juices mix with the chyme and

complete the digestion of food
in- the small intestine. Small
finger-like projections called Fig. 1.2 Stomach, small and Iarge intestines
Villi, are present on the walls of
the last part of the small
intestine. Villi slow down the
flow of food through the small
intestine and help in the
absorption of the digested food
into blood through capillaries.
v. Large Intestine

This is the last part of the digestive system. Water and minerals are
reabsorbed in this part. The undigested food is stored in rectum before it is

perfect24u.com
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Table 1.1 List of secretions, their origin and functions

Source Secretion Functions

Salivary Gland Salive Breakdown of sugars

; ‘and killing of germs.

| S o Breakdown of Proteins
tomach wa and killing of germs.

Pancreas Pancreatic Juice

]
(8
3
E
¥ q

Gastric Juice

Breaking of Fats into
small molecules.

Breakdown of proteins

| and sugars.

1.1.4 Importance of Digestion

Food is the source of energy. The digested food is absorbed from the small
intestine into the blood. Blood transports this digested food to each and
every cell of the body where by the oxidation of the food, energy is released
to carry on life activities.

. Disorders of the Digestive System

Food is sometime not digested properly and may result in some health
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problems. There may be many causes of digestive disorders, such as,
infected food, not washing hands before meals, eating in unclean utensils
etc. Any of these factors may lead to digestive disorders like food
poisoning, diarrhea and constipation etc.

1.2.1 Diarrhea |

Diarrhea is the frequent discharge of loose, watery fluid from the body. It is
caused by eating food infected by bacteria, viruses or other parasites or by drinking
water contaminated by these germs. Diarrhea is a serious illness especially for
babies as large amount of water and minerals are lost from the body.

NOT FGRSALE
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During the breathing process the air passes through the nose, larynx,
trachea, bronchi, alveoli and enters into the lungs.

Following are the major organs of breathing system.

i. Nose: The nose consists of two cavities called nostrils. The nostrils

remain moist due to the presence of mucus. As air enters the nostrils it
becomes moist and warm.

The hairs in the nostrils
capture dust particles from
the air inhaled and clean it.

ii. Larynx: The larynx or
sound box is located in the

Nose

Mouth
glottis

— Pharynx

Trachea
Bronchus

Lungs
Bronchioles
Close-up of
Bronchioles

neck. It contains vocal cords  Lungs
which are sound producing Diaphragm
organs. Air from the nose
passes through the pharynx
~into the larynx before it
enters the trachea.
iii.Trachea: Trachea is also called the wind pipe. It is made up of
cartilaginous rings. The opening of the trachea is called the glottis, which
is covered by a flap called epiglottis. The epiglottis closes the glottis
during swallowing thus stopping the food from entering into the trachea.
- During inhalation and exhalation it remains open.

iv. Bronchi

The trachea divides into two branches in the chest cavity, called Bronchi.
Each bronchus (singular of bronchi) enters into a lung and divides into
smaller tubes called bronchioles which open into air sacs called alveoli. The

alveoli provides a large surface area for the exchange of gases between the
blood and the air. Each alveolus is surrounded by many capillaries.

alveoli

rig.1.4 The human respiratory system

NOT FORSALE
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Air enters into lungs

Ribcage is raised
up and out

(expands)

Lungs get
bigger

Air leaves/expelled from lungs

Ribcnge moves
down and in

(contracts)

Lungs get
smaller

Diuphrngm contracts
and flattens

Diaphragm relaxes

and moves up
Inhalation Exhalation
R s e e =

Fig.1.J6 In.hc:rlatian and Exhalation

b) Internal Respiration or cellular respiration

Every cell of the body needs energy for its activities. This energy is provided
when the oxygen and food molecules react with each other within the cell.
Cellular respiration is a slow process which occurs at body temperature.
-The oxygen diffuses into the blood through the alveoli in lungs, while food
gets into the blood through the capillaries in the villi of the small intestines.

Thus blood takes the food and oxygen to each cell of the body, where they
react with each other to release enerqy.

Food + Oxygen— Carbon dioxide + water + energy

The blood leaving the cells contains extra water and carbon dioxide. This
blood reaches the lungs and the carbon dioxide is released into the air from
the lungs. |
1.3.1 Difference Bgtween Breathing and Burning Processes

Both respiration and burning are energy-releasing processes and are
similar in terms of raw materials and products. Respiration differs from

burning processes in many respects.
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perfect24u.com



https://www.perfect24u.com/
https://www.perfect24u.com/

by cleanliness, avoiding contact with TB patients and through getting
vaccination. The treatment of TB is possible by completing a course of
antibiotics. Pakistan is among the few countries that still have.high rates of
TB. Can you tell how unhygienic ways of living increase the risk of
tuberculosis? TB is one of the deadliest infectious diseases in the world.
Mostly, TB deaths occur in the developing countries like Pakistan, India

and Afghanistan etc. However, TB is preventable and curable disease.
1.4.2 Pneumonia

Pneumonia is a lung infection caused by bacteria, fungi and viruses. A
person suffering from cold or flu, may easily get pneumonia as it is harder
for the lungs to fight against the agents of pneumonia. The general
symptoms of pneumonia includes cough with - mucus, high fever, severe
chest pain, fast breathing etc. Pneumonia can be prevented by avoiding
smoking, washing hands after use of toilet, keeping away from people who
are suffering from pneumonia and through vaccination.

» Key points| | - “‘\1

® The system which helps us to take food, digest and absorb it in the body to giiﬁ,}
energy is called digestive system. e
® Oral cavity, oesophagus, stomach, small intestine and large intestine are the:
organs of digestive system.
* Liver and pancreas are two glands associated with digestive system.
* The process in which large complex food is mechanically and chemically broken:

down into its simpler components is called digestion. :
® Diarrhea and constipation are common disorders of digestive system.
* Breathing process can be divided into two sub processes inhalation and exhalation. :
* Nose, larynx, trachea, bronchi, bronchioles, alveoli and lungs are the main:

organs of respiratory system. :
* The chemical break down of food to release energy is called respiration. :
® Respiratory disorders can be prevented by taking good care of presonal hygiene:

and cleanliness and by avoiding smoking and breathing in polluted air.

perfect24u.com
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@LC. Write down detailed answers to the following questions.
. How does the digestive system work? Describe the role of each organ.

i. Explain the process of respiration, the main n organs involved and their
functions?

iii. Describe in detail any two diseases related to respiratory system,
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Introduction

Living organisms - always require certain materials jor their life
processes. These materials either move in or out of the body of an
organism. Materials like water, salts, food etc. need to be transported
into the body of an.organism whereas waste products like urea, uric acid
and CO, need to be moved out of the body. This movement of material
into and out of the body or cells of an organisms is called transport.

Unicellular and less complex multicellular organisms do not have any specific
organs for transport. They perform this process by simple diffusion. In
higher animals and plants, for exchange of material with environment
and for transport of materials within the body of organisms, special organs
(heart, blood vessels etc. in human being, xylem and phloem vessels in plants
as discussed earlier in grade VI) are present which collectively constitute
the transport system. In this unit, we will discuss transport system in human
beings and plants and their related organs in detail.

Human Trgnsgmt EgS't:em

Human beings have a transport system to carry useful materials to where
they are needed and to remove waste materials from where they are
produced. The transport system in [ & | )
human beings is also called the blood e oen. g

| Pulmonary veins
circulatory system. It consists of the

heart, blood vessels and blood. The
blood in the vessels transport useful ;
substances to different parts of the| Femoral vein
body where they are required. This is
achieved by the pumping action of the

. ~ —
| heart. Waste matter pFOdUCEd in the Fig.2.1 Blood circulatory system
body is also transported by the circulatory system to excretory organs.

NOT FORSALE
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carry blood away and back into the heart. There are three types of blood
vessels: arteries, capillaries and veins.
i. Arteries

Arteries are blood vessels, which carry blood away from the heart to the
other parts of the body. The arteries carry blood rich with nutrients , food
and oxygen. Arteries have thick walls which support the pressure of blood.
We can feel the pressure of blood in the artery through our pulse. The
largest artery in the human body is called the Aorta. All arteries carry
oxygenated blood to different parts of the body, except the pulmonary
artery which carries deoxygenated blood from the heart to the lung:

ii. Capillaries '

Arteries divide and re-divide to. form narrow and thinner walled blood
vessels called capillaries. The capillaries
provide blood carrying nutrients and
oxygen to the tissues and cells. These Capillaries
take waste materials and carbon dioxide
from the cells and tissues to the veins.
Exchange of materials between the
blood and tissues occur through the walls |
of the capillaries. The capillaries in the
tissues connect the arteries to the veins.

ifi. Veins

Fig. 2.3 Blood vessels

The veins are vessels that take the blood carrying waste materials and
carbon dioxide from the capillaries to the heart. The walls of veins are not
as thick as those of the arteries. All veins carry deoxygenated blood to the

heart except the pulmonary vein which carries oxygenated blood J‘rom the
lung: to the heart.

ROTFORSALE
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'v. After oxygenation, blood comes back from the lungs into the left atrium
through the pulmonary veins.

v. From the left atrium, the oxygenated blood goes into the left ventricle.
vi. The heart contracts and the oxygenated blood from the left ventricle is

pushed with full force into the largest artery called aorta. The aorta then
sends the oxygenated blood to the whole body.

Activitg 2.1

Pulse rate: You can find out your pulse rate by |

slightly pressing on the inside of your wrist. Locate

the pulse point on your wrist by feeling it with your
. index and middle fingers. With the help of a watch,

| count the number of beats in one minute.

Do some light exercise for 2-3 minutes like jumping up . .-
and down or push ups. Check your pulse again right g8
after the exercise. Was there a change in your pulse
rate? Can you tell why? -

2.1.4 Working of Circulatory System

The circulatory system distributes and
collects different substances in the body.
The digested food is absorbed in the small
Intestine from where it is transported to
other parts by means of blood. Oxygen is |"
absorbed in the blood from lungs and
transported to the different parts of the
body where it reacts with food to release

energy. In this process, some waste material i - /
d b d- .d d d Fig 2.5 BIDDd EirCUiUtiOﬂ in the
and carbon dioxide are pro duced. human bod

perfect24u.com
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() Causes
This disease may be due to genetic or environmental factors such as
pollens, spores, cold and pollution.
(ii) Treatment _

 There is no proper treatment for this disease. However, symptoms can be
prevented by avoiding allergens or irritants or by using medicines through inhalers.
(c) Heart problems '
Diet affected heart diseases include.

(i) Anaemia

'ron Is necessary for the
formation of red blood cells R R s R
which carry OXygen to the tissues. 22 == S

Deficiency of iron in the bod y "_ e fixed _"
lowers the number of red blood © ™ ents. In addition, an MF
cells (RBCs) in the blood and in ar ngiograr 7

turns supply Of oxygen to the B ' .‘

tissues is also lowered, this condition is known as anaemia.

Deficiency of iron can be removed by eating iron-rich food such as dark-

green leafy vegetables, pulses, nuts, beans, meat, fish and eggs.

(ii) Thrombosis 3

A fatty substance called cholesterol or g blood clot can block the narrow
- blood vessels, this blockage is called thrombosis. If the blockage is in the
"urtery supplying blood to the heart, the heart stops beating which results in

heart attack. This problems may be cured by avoiding the intake of fried
food, which have high cholesterol content.

2.2.1 Scientific developments for treating problems with transport system

Although the diseases related to the circulatory system are increasing but

NOT FORSALE
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~ present on the roots behind

. Tran5port in Plants

Water, mineral salts and other substances move from one part of the plant

‘to another through a system of tissues, known as vascular tissues: These

are of two types.

(i). Xylem tissues

These are the tissues made up of long tubes (xylem vessels) which transport the
absorbed water and mineral salts from the roots through the stem to the leaves.

(ii). Phloem tissues

These are also made up of long cells (tubes) having pores, hence also
known as seive tubes. Their function is to transport the food prepared in

the leaves, to the storage areas like roots , Jruits, seeds and to the growing
points of a plant.

2.3.1 Absorption of water bg the roots
Absorption of water j’rom( Phioems xylem  cortical cell |

soil takes place by root hairs
: , \‘ . .'} .‘ Soil particles
‘00 ‘ {

wwl
........l Root hair

the root tip. Water absorbed Jj .
: | L 3€ ~.

by the root hairs passes from .‘g N ‘,

cell to cell until it reaches the "Q‘: aﬂ’ .

xylem 'ves‘sels_ in the centre of | ;:0‘9

the root from where it is

- - —

l ted Flg 2.7 Passage of ﬂbsorbed
e AP water and salts by root

through xylem in the form of a continuous

column.

2.3.2 Movement of food, water and gases through the plants

(a) Flow of water

Water flows in a continuous stream through the plant. It enters through the

NoTFeREALE
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our environment if all trees are cut down? Can you exy

important for life on our planet?

i
B
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bodies, within their bodies or out of their bodies.
* Heartisa pumping organ present in the chest cavity.
* The heart has four chambers; two atria and two ventricles.

* Right chamber of the heart contains deoxygenated blood whereas left chamber :
contains oxygenated blood. :

* Atria and ventricles move in a rh

* Arteries take the blood away from the heart and veins bring the blood back to the heart.
* Blood flows through arteries, capillaries and veins. |
* Exchange of gases and nutrients take place between the tissue and blood in the capillaries.

* High blood pressure and high cholesterol cause heart attack or heart failure. Cause
of many heart disorders is imbalanced diet.

perfect24u.com
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Anit 3
Reproduction in

.. .'H /| A

s

' 4@+ At the end of this unit, the students will be able to:

¢ Define pollination. .
* Compare self and cross pollinations in plants.

» List various factors involved in cross pollination.

* Investigate plants which are cross pollinated.

* Differentiate between Sexual and Asexual reproduction.
» Describe fertilization.

Descrlbe seed and fruit formation.

Introduction

All living things have a life duration. Some organisms live for weeks,
others for months and yet others for years before they die. One of the

main characteristics of all living things is their ability to produce more
organisms of their own kind before they die. This process is called

NOT FORSALE
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iii. Layering Fig. 3.2 Grafted plants
When the branches of some plants (for example jasmine, lachi etc) are buried in

the soil they develop roots and finally a new plant is formed. The branch which
goes under the soil is cut off from the main plant which grows independently.

— SR B R I

New Plant Forms

-

L
w 115 |

\
N

Shootheld "4t}
_ below soil I
\_ = | B o | R Develop
Fig.' 3.3 Lagering in plants,r
Wild

Strawberry main plant body

iv. Runners
In some plants like strawberries and cactus, |
stem grows just above the surface of the soil
and produces buds. These buds detach from the
parent plant and grow into new plants. Fig. 3.4 Runners in plants

perfect24u.com
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Each consists of long filament and anther. Pollen grains are produced in the

anther.The filament holds the anther up. Carpel is the female reproductive
organ. Each carpel has three parts, the ovary, style and stigma. .

|
'

Activity 3.1
Take few flowers and observe them with a magnifying glass. Can you see different parts
of flower and are these parts the same in number inall flowers? -

; ‘: _ , | ax : --_-- ﬁ '“-T— e e e . - = J"-,,

Table 3.1 Comparison of Asexual and Sexual reproduction

e w L
S
ol Sl -
_ . ]

| One parent is involved to produce female, are involved. The male

offsprings. and female parents produce sex
cells or gametes.

The gametes of the male and

female parents fuse together to
form a zygote.

2 | The offspring arises from the
I
| body of the parent.

Rapid increase in number through | Slower increase in number
the reproductive process. through the reproductive process.

Oj]‘spr'ings may have variations
from the parent’s physical

All offsprings are identical.
i = At features.

i o -yl

A n=la -.'---:

o oS .
& FOllination
' o By

s i s F 5

The transfer of pollen grains from the anther to the stigma of the carpel is
called pollination. Pollination is necessary for successful sexual reproduction.

NET FOREALE
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of nectar and are tube-shaped. The pollen == *

grains are large and they stick to the feathers

of birds. Example are Butea, Monarda etc.
iii. Pollination by wind

Wind pollinated flowers are not brightly
coloured and may have no nectar. The pollen
grains are very light and are easily blown by

wind. The examples of wind-pollinated flowers

are grasses, grains and many large trees.

iv. Pollination by water

Water-pollinated flowers are produced by
the plants living in water. Pollen grains float

‘in the water and are carried by the water to

another flower. For example, water weed
and hydrilia.

Actiwtg " 2

.....

Mﬂke a !Ism‘f f ive cr 5

'MSS Pﬂﬂirmed plnnts

. Fertilization

Fertilization is the fusion of male and femal

sex cells, to form zygote. The polien grain
produces a pollen tube after falling on the
stigma. The pollen tube grows into the style of

the carpel and reaches the ovule containing

. et - . — )

= AN . '_.,‘
= 5 Skl 7y =
2=z PHLIAL

B A ' |
- g AL . ;'Il:._.' . | i
& LA (il i i
o bl T} N : 5 - . :r:' L .II' I,".‘:Fr' 1 _ g
< = q = el ¥ - "
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i.l |:f-- Ly ] i ' r:'l‘i l ] |
il i | e [l 1

Fig. 3.12 The :ubmerged flowers
are PqulnGl’Ed bu water

Pollen tube
e

Ovule

Ovary

Egg cell

Malz gamete cell

an
Flg 3.13 Fertilization pracess in ovule
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¢ Plants perform both asexual and sexual reproduction.

1. Towards a side at your home or at school, which gets some shade during the day,

Cutting, grafting, layering etc. are different methods of asexual reproduction®
in plants.

Atypical flower consists of sepals, petals, stamens and carpels.

Sexual reproduction of plants take: place through pollination.

Pollination is of two types; self and cross pollination. :
When pollen from the stamen of a plant is transferred to the stigma of the :
same flower, the process is called self-pollination.

When pollen from a plant’s stamen is transferred to another plant’s stigma of
the same species, is called cross-pollination . '
Those plants which are insect pollinated bear brightly coloured flowers which
attract insects.
The process of fusing male and female sex cells is called fertilization. A zygote :

is formed as a result of fertilization which becomes the plant embryo inside the :
seed.

Walls of the ovary store food and make a fruit.

Project

_ Propagation of Roses
Steps

dig a trench that should be around 6 inches deep.

Choose a stem about the thickness of a pencil from the rose, you wish to
propagate. It should be a young branch at least 9 inches (23cm) long.
Then remove the leaves and thorns from the
bottom half. _ |
Insert the cutting in the soil so that it is two-thirds
buried (6 inches buried), making sure that its
base is well into the soil. Firm the soil around the
base.

Keep the cuttings watered regularly. After few

days, you will observed the new buds arising on
the cutting.

perfect24u.com
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Unit 4
Envrronment and Feedmg Relabonshrp
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At the end of this unit, the students will be able to:

Explain the ecosystem.

Define the term habitat.

Compare the different kinds of habitats.

Investigate the various features that allow animals and plants to live'in a particular
habitat.

¢ ldentify the factors that cause daily and yearly changes in a habitat.

® Explain how living things adapt to daily and yearly changes in their habitat.

® Explain the ways in which living things respond to changes in daily environmental
conditions, such as light intensity, temperature and rainfall.

Explain why food chains always begin with a producer.

llustrate the relationship between a producers and consumers.
Describe two food chains in the environment around them.

Explain a food web.
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An ecosystem can be defined as the basic functional unit of an
environment. Within an ecosystem, a chain of interactions takes place
between organisms and their environment. Ecology is the study of
relationship of living organisms with their environment. It is also called as
environmental biology. Each ecosystem has two components biotic (living
things like animals, plants and micro organisms) and abiotic (light, water,
air etc) components. For example, sunlight is the source of energy for
plants to carry out photosynthesis. Plants obtain nutrients from the soil
and Carbon dioxide from the.air. The Carbon dioxide and nutrients are
returned to the environment when living things excrete, respire or when
they die. There is a constant exchange of materials between the living and
non living things in an environment. The biotic components can be further
categorized as producers, consumers and decomposers.

Producers include all the green plants. Plants produce their own food
through the process of photosynthesis by using water and carbon dioxide
in the presence of sunlight. During this process, energy and oxygen is
released. Consumers are animals feeding on producers (plants) and other
animals for their food. Consumers include herbivores, carnivores and
omnivores.

Herbivares are primary consumers and depend directly on plants for their
survival. For example cows, goats, sheep and buffaloes etc.

Carniveres (the meat eater) are secondary consumers feeding on primary
consumers. They get food from other animals. For example cats, dogs,
lions etc.

Umnivores depend on both plants and animals for their food. For

example human beings, crows and sparrows. Omnivores are tertiary

consumers.

NOT FERSALE
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i. Water/Wet Land

There are places where water is present for some time in a year. These are
found near the bank of rivers, lakes and flat areas with enough rainfall.
Cows, buffaloes, goat, frogs, ducks, r' L '
turtles, fish, starfish, shark are animals of [
water land. Cotton, wheat and rice are bt

abundantlgjound in such habitat.

.....

ii. Forest

A forest is a place which gets enough (T Whsbies ks

rainfall and have warm temperature for Fig. 4.3 Water land
lots of trees to grow. Forests grow where there is plenty of water. When the
autumn season arrives, the leaves will turn red, orange and yellow.

Once winter comes, the trees lose their leaves. Forest acts as a naturgal
absorber of water. It allows rain water to seep through. The animals of
forests are of many types e.qg. Spider, squirrels, monkey, chimpanzees, tiger
etc. Fungi and mosses are mostly found in forest habitat.
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Lf

animals. Lions, zebras, giraffes, rabbits and elephants are common animals
" of grass land. The Species of grasses that are found in this habitat include
purple needle grass, wild oats, foxtail and buffalo grass etc.
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Fig. 4.6 Grass land

v. lundra

Tundra is an environment that is very cold and windy. It is a treeless areq.
Theland is covered with ice and snow almost throughout the year. Much of
the land is permanently frozen. Itis also called the polar lands which are the
‘north and south poles and covered with ice. Seals, polar bear, snow fox and
~dogs with long fur are common animals. The tundra is characterized by
Permafrost, a layer of soil and partially decomposed organic matter that

is frozen year-round. Plants found in the tundra habitat include- Moss,
Willow, Bearberry etc '
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4.2.2 Adaptations of living things to changing environment

Living things have to face adverse changing conditions intheir environment.
All animals and plants, including human beings respond to changes in their

surroundings. They have to adapt themselves to interact with the changes
1 the environment, otherwise, they will die and become extinct.

An adaptation is a way through which an animal’s body helps it to
survive or live in its environment. | 15
Types of adaptations are daily, behavioral and physical. |
a. Daily Adaptations

There are some changes to the habitat which occur daily therefore many
species have adapted the ways that allow them to survive there. Most plants
have flowers that open during the day to allow them to be pollinated by
insects. They close at night or when it rains, for protection. Many smal

mammals, such as mice, voles and rabbits come out only at night to avoid
8} predators. However, some predators such as owls also come out at night. Many
'l desert animals hide during the day to avoid the heat of sun but come out at

night to feed when it is cooler and when less water evaporates from their bodies.

Fig. 4.8 Daily Adaptations

%
ﬁ @

i b. Behavioral Adaptations
§ Some behavioral responses are discussed below:
é' i. Migration |

k
§
;
?
3
.
3

Migration is the movement of animals to far-away places. Animals move from

one habitat to another to survive. They are looking for warmer weather or

-
s

"
@
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Birds can fly very long distances. Many fish migrate to deeper and warmer
water. Many insects also migrate. Whales, butterflies, bats, hummingbirds,
robins, geese, ducks, salmons are some animals that migrate.

Point to ponder

ngoummd hUQEﬁoeksof birds ﬁymg high in the sky in one direction? Ask
- Your teacher which species of birds are these and why do they fly in such huge

1
=¥ -

| Fig. 4.9 Animﬂl Migration

ii. Hibernation ‘ i

Hibernation is a state of Inactivity in animals during winter season. These
animals go into a deep sleep and use very little energy. The animal’s body
temperature drops and its heartbeat and breathing slows down. In the fall,

these animals get ready for winter by eating extra food and store it as body
fat. They use this fat for energy while hibernating.

Bears, skunks, frogs, chipmunks and some bats hibernate. During winter,
insects look for shelter in holes in the ground, under the bark of trees, deep
inside rotting logs or in any small crack they can find.

NCT FEREALE
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Fig. 4.10 Hibernating animals

L iii. Aestivation

__ Aestivation is similar to hibernation but occurs in some animals during
summer or dry period. Ground squirrels in the desert will aestivate in their
burrows to avoid exposure to the heat. Some toads aestivate to escape the
hot and dry summer. Many amphibians and reptiles also aestivate, as do

some insects, snails and fish.

iv. Camouflage
Camouflage is a way of cancealing when an animal blends with its
surrounding environment to help it to hide. Some animals’ fur or skin can

change colour e.g chameleon. This helps to protect them. The white fur
coat of a polar bear enables it to blend into its snow habitat. Likewise,

snake skin colour is the color of sand and soil and helps it to hide from
enemies and attacks its prey unnoticed.
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v. Dormnncy Fig. 4.12 Camouflage
Dormancy is a period of Inactivity in plants. Adverse conditions of weather
may slow the growth and development of plants, whereas favorable

weather conditions may again accelerate the growth and development.
Many familiar trees produce new leaves in the L

lose their leaves are dormant in winter. e.g Miltonig,
Japanese Maple etc.

¢. Physical Adaptations

Some animals grow new and thick fur in the fall to keep them warm in the
winter. An armadillo has a covering of hard plates to protectits body. The porcupine
uses its quills for defense. A turtle can pull its head. feet and tail inside its
shell for protection. The hair of hairy animal becomes dense in winter. Some
animals have sharp and pointed teeth for hunting. A giraffe has a very long
neck to find its food. In some insects a weapon is present in the shape of sting.
Wasps, snakes, scorpions etc are some examples of animals with chemical defense.
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Fig. 4.14 Animals of physical daptﬂtiﬂns
4.2.3 Interdependence of living things
i. Food

Every organism is a source of food for the other organisms in a habitat. God
has made plants (producers) for animals (consumers) and finally bacteria
and fungi (decomposers) feed on dead plants and animals to release

nutrients for plants.
= provide energy and nutrients to |
Producers ——————————— — » Consumers
; 4 _ When they die, are broken
| down by -
!
| Decomqosers
Decompose died matter into
mineral salts used by

Fig. 4.15 Interdependence of living things
ii. Sheiter

Organisms depend on one another for shelter, for example birds live in trees.

iii. Water

Water is the necessity of all organisms. Water is the basis of relationship
between plants and animals. This is the reason the most habitats are

generally found near the water.

F.ood'i:huins always bg_gin with a producer
All living things need food to grow and live. Green plants make their own
food by photosynthesis using sunlight, carbon dioxide and water.

NOT FORSALE]
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Plants are the only living things that can make their own food. They are
called producers. Animals that feed on plants are called primary
consumers. Primary consumers such as sheep, deer and giraffe are also

called as herbivores. Animals that feed on primary consumers are called
secondary consumers. |

Examples of secondary |
consumers include lions,
tigers, dogs etc. Tertiary
consumers feed on
secondary consumers.

Primary consumer Fig. 4.16 Secondary consumer
i. Food chains

A food chain shows the way how energy flows in the form of food through
organisms in an ecosystem. A food chain is the order in which animals eat

plants and other animals. The sun is the primary source of energy in a food

chain. Plants get their energy from the sun. Without the sun, we would not

have any plants. A food chain always starts with a plant, which is an
organism which can make its own food. ™ e

Science tidbit
Examples of Food Chains

| Each organism in
g h the food chain is
> n Ros : > Owl called a link.
com ‘ ".- e .-. = _‘-—.

Grnsshnpplr

Pythen
A five linked food chain Fig. 4.17 Food chain

NOT FORSALE
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ii. Food web:

In the natural ecosystem, feeding relationships are not as simple as in a
food chain. There may be several food chains in every habitat which are
connected with each other. There may be many types of animals feed on
same plant and there are many predators that feed on same kind of prey. A

food web is a network of more than two food chains.

Green Plant ﬁ -
'8 | Poducer Mouse
: {
2

- Try it out

© a. Name the
i. producer, ii. primary consumer, e
iii. secondary consumer and
iv. tertiary consumer in the food chains given ubwe

b. State whether each consumer is a/lan herbivore, mmwgr_a or omnivore.

oint to ponder m——rn B

Will the changes to the populations of producers or consumers, have any effect on

a food web? Explain your answer.
\_ =74
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n' Exercsse

— ——-_ﬂ.

®A. Colour the tll‘tle for the best suitable answer.
i. Living place of an organism is called:

() Habitat () Environment () Ecosystem () Species
i Many food chains unite to make a: |

OFood cyde  OFood web O Food pyramid () Mega food chain

iii. An animal that jeed on plants is called:

-

O Producer O Primary consumer
(O Secondary consumer (O Decomposer
iv_In winter most cold blooded animals disappear because they:
O Die O Hibernate (O Migrate O Eaten away

v. The meat eaters are also known as:
(OHerbivores (O Carnivores () Omnivores O Producers

@B Write down the short answers of the following questions.

i. How desert habitat is different from forest habitat?

ii. A scientist during an experiment, eliminated all the producers from an
ecosystem. What will happen to that ecosystem?

iii. Name the basic components of an ecosystem.

iv. There is no rainfall for two years in an ecosystem. What will happen to

consumers? _
v. What is the ultimate source of energy in an ecosystem?

@C. Write down detailed answers of the following questions.

i. Define habitat? Give only three types of habitat with their producers and

consumers.
ii. Explain the food chain and food web with examples.

iii. How do living things interact with changes in their environment. Explain

with examples.

BET FERGALE]
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» Every thing which is present in the surrounding of a living organism is called
its environment,

° Ecology is the study of relationship of living organisms with their
environment. It is also called as environmental biology.

®An area where living organisms interact with each other and with their
physical (non living) environment is called an ecosystem.

° An ecosystem is always composed of two components; biotic component
which includes all living organisms and abiotic component which includes all
non living materials.

¢ In an ecosystem the natural place where the animals or piants live s called their habitat.

* Changes in an ecosystem have great impact on the life and survival of

organisms living in it. These changes may be daily, seasonal, yearly or
behavioral and physical.

» The organisms do some adaptations to survive in their changing environment.

» Feeding relationship among organisms could be described by a food chain.
» Many food chains combines to form food web.

Project

Collect as many pictures as you can from magazines and divide them into
producers, consumers and decomposers. Make food chains (at least two) from
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€ At the end of this unit, the students will be able to:

* Describe the ways in which clean water is vital for meeting the needs of humans
and other living things.

* ldentify the sources of water.

® Recognize the substances present in water that make the water impure,
* Suggest different ways to clean the impure water.

* Decribe the various uses of water in our country.

» Investigate the consumption of water in our daily life and suggest the ways to
reduce wastage of water. |

MO ZORS 2
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Introduction

Water is one of the most vital natural resource.. About 71% of the =
Earth’s surface is covered by water. It is the second most essential
requirement for the survival of life, after air. Without water, human

beings cannot survive for more than a week. In fact, if water do not
exist, no organic matter would exist. Water comprises approximately
66 percent of the weight of an adult human body. Thus all life
processes depends upon water. Water is also important in factories
and industries. It is also used in many manufacturing processes and
in construction work.

- Clean Water and life

Water is an essential element for life. Inadequate access to safe drinking

water affects the well being of people . A large number of people have
inadequate sanitation facilities. This is too often the cause of diseases,
unnecessary suffering and even death. The human being, however, can

survive only a few days without clean and safe drinking water.

AR i, s b BTET = g ot

The effects of water pollutants are not onlg harmful to human bemgs but

RT3 ST A VTN IV TR b e I S L A SR e TR

also to animals, fish and birds. Polluted
water is not suitable for drinking, :
recreation, agricuiture and industry. It
reduces the beauty of lakes and rivers.

Contaminated water destroys aquatic
life cmd reduces its reproductiue

i B

ability. It is a hazard to human health.

Flg 5 1 Wa*er and hfe
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5.2 Sources of water

.....
o i

The major sources of water on earth surface are oceans, ice caps, glaciers,
underground water, inland water and atmospheric water (water
vapours). Oceans contain more than 97 percent of the total water. The
inland water includes rivers, lakes, canals, streams and soil moisture.
Beside this, atmosphere also contains a considerable quantity of water as
water vapours.

Although an enormous amount of water is present on the earth’s surface,
yet the fresh water needed for human requirements is nearly 1% of the
total. This is because most of the water present in the oceans is unfit for
human consumption due to high concentration of salts. The remaining

water is locked in ice sheets and glaciers. On land most of the fresh water
lies underground.

—.,,q'

|

- Water can dissolve a variety of
 substances, this property of
- | water is beneficial for us. How

can it become a problem for us?
\ . : = =1 =2,

——— e ——
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. Impurities in water

Water is an excellent solvent and can

dissolve a vast variety of substances.

Therefore natural water, when it flows or — Water with
seeps through the surface of the earth, ~_ i s
| dissolves minerals salts and other substances. - e
Despite these mineral impurities, water of
most lakes, rivers, springs and wells is considered fit for drinking and other
domestic uses. Water pollution occurs when undesirable foreign substances
are introduced into natural water. Substances that cause water pollution are
called pollutants. Pollutants in water are dangerous for human or animal
consumption and also harm the crops. The major sources of water
pollutants are as follows.

i. Domestic waste: Domestic water pollution is mainly caused by sewage.
Sewage is the waste derived from homes, schools, offices etc. It include
human excreta, soaps, waste food and detergents etc. Water pollution is caused
by uncontrolled dumping of waste collected from villages, towns and cities
into ponds, streams, lakes and rivers. '

i. Agricultural waste: In modern agriculture manure, pesticides and
fertilizers are used for better yields of crops and vegetables. Pesticides and
most of the fertilizers contain poisonous chemical compounds. Their excessive
and improper use can cause water pollution. They are carried by rain water
into rivers, streams and canals.

ii. Industrial waste: Industries have high demands of water for coeling,
processing and for cleaning purposes. Most of it is taken from the adjoining
river, canal, stream or underground source and again discharge it into the

NGT FOREGALE |
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same source laden with toxic chemical. Industrial waste contains highly

toxic compounds of mercury, cadmium, lead, chromium, arsenic and

antimony. In addition to the above, it also contains acids, bases, dyes, oils

and grease. —
g ] &
iv. Acid Rain: Some industries emit in air, Science tidbit -

great variety of acidifying gases such as oxides §Acid rain also causes the
of nitrogen and sulphur. These gases dissolve | decay of building material,
- : . : g . : statues and sculptures. For
In rain water and make it acidic. Acid rain

E _ example, Taj Mehal structure
cause acidification of streams, rivers and lakes is damaged due to acid rain.
and also damage plants and aquatic animals.

L-___

factors which are contaminating water.

b S

Activity 5.1

5 3 . Observe in gour surroundings some o_f-thé

Croundwater

Mr.::_jor sources of water pollution

NOT FGRSALE
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Point to ponder - N

Why it is advisable to drink boiled water?

— 2

Cleaning of water

Sources of drinking water can be contaminated and require appropriate

o' o | ALY

treatment to remove impurities and disease causing agents. Water
purification plays a key role in ensuring access to safe drinking water.

Various methods are used to Pl

Thermometer

provide safe drinking water.

5.4.1 Distillation = i
Distillation is a separation

technique, which can be used to
separate @ volatile substance (i.e.  pistillation =
one which evaporates readily) flask

from a non-volatile substance. Impure
Water

It consists of two basic processes

boiling and condensation. |
Heat Distillate

Impure water can be purified (pure water)
by distillation. Fig. 5.3 Water distillation

Ordinary impurities in water are dissolved solids which are non-volatile.
The impure water is heated to make it boil, its vapours are collected and
cooled. As it cools, the vapours condense into pure distilled water. The non volatile
solid impurities remain behind in the distillation flask. - |

5.4.2 Water treatment plant |

Following steps are used in the treatment of water in a plant:

S Step | |

Screening: Water from lakes, rivers or the ground passes through a screen

NOT FORGALE |
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4‘:! 1 / |

as It enters the water treatment plant. In this step, large natural

contaminants such as plants, wood, fish etc are removed.

W Stepii
Coagulation and Flocculation: During this step, the removal of suspended
particles from water take place. Potash alum and lime water are added to

. the water. Suspended particles stick together forming larger particles
called floc.

Ml Step iii
>edimentation: Floc settles to the bottom of the tank containing water due
to its weight. This settling process is called sedimentation.

WSl Stepiv
Filtration: Once the floc has settled to the bottom of the water supply, the
clear water on top will pass through different filters (sand, gravel and
charcoal) in order to remove dissolved particles, such as dust, parasites,
bacteria, viruses and chemicals.

S5 Stepv
Disinfection: After the water has been filtered, a disinfectant (for example,
chlorine) may be added in order to kill any remaining parasites, bacteria,

and viruses and to protect the water from germs when it is supplied to homes.
r/" = = T L - ek
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Fig.5.4 Water treatment plant
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— —
Uses of Water |Science tidbit "=

Water is used for the following purposes: b,

. Domestic Purposes: Water in our homes is = EEEEUEIE
B Wator Use

used for cooking, cleaning, drinking,
bathing and washing. ' |

i. Industrial Purposes: Water in industry is used s

as coolant, ingredient, reagent, cleansing

agent and as a source of heat.
iii. Generating Electricity: Water is a source of

energy and is used in power plants to generate electricity.

v. Agricultural Purposes: Water is used for farming, gardening, fisheries,
growing crops and vegetables. '

v. Recreational purposes: Swimming, rafting and boating are water sports. °

vi. Communities: In cities, water is used for fire fighting, street cleaning and
watering public areas such as parks, grass, trees, shrubs and flowers.
vii. Transportation: Water ways i.e rivers, canals and oceans are used for 1

transportation by ships and boats.
5.5.1 Prevention of water wastage
With growing population rates and the availability of a very “small
percentage of useable water on earth, it is very important that we must
preserve and conserve this precious resource.
5.5.2 Water Conservation Tips
. Run your washing machine for only full loads.
i Turn off the tap while brushing your teeth or washing hands.
ii. Check your taps, pipes and toilets for leaks.
v. Take shorter showers.

v. Water your lawn in the morning, when required .

vi. Wash your car with a nozzle on the hose.

FORECALE
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- Fig.5.58 :
Activity 5.1 g Ome causes of wasting water.

Make a list of different
awareness campaign on
11 familymembers. .

ways of consumption of water in your daily life. Design an
conservation of water and share it with lower grades and with

SEEEVFEAaAaERTE ANpEBocoEmm BEEE ﬁq.:-Illl._-l_lillﬁ'l-ly » o

® Water is one of the most vital natural resource.
® From the simplest organisms to the
plays a vital role in their survival.

® Although an enormous amount of water is present on the earth’s surface, yet:

the clean water needed for human requirements is only nearly 1% of the total. :
* Water is an excellent solvent and can dissolve a vast vari ety of substances.

* Water pollution occurs when undesirable foreign substances are introduced into:
natural water. ;

* The effects of water p::allutants
animals, fish and birds. *

® Sources of drinking water can be contaminated and require appropriate:
treatment to remove impurities and disegse causing agents. :

* Water in our homes is used for cooking, drinking,
* With growing population rates. and the availab

useable water on earth, it is very important that
this precious resource.

I‘I‘I-.-.‘ﬂﬂ'lll

most complex plants and animals, water:

are not only harmful to people but also to:

bathing and washing. :
lity of a small percentage of:
we must preserve and conserve:
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@'A. Colour the circle for the best suitable answer.

i. Percentage of water on earth surface is about:
O50% O 60% O 70% O 80%

ii Pesticides and fertilizers are the sources of:
() Domestic waste () Agriculture waste

O Industrial waste O Acid rain
iii. Harmful bacteria are removed from water by passing:

() Oxygen gas () Nitrogen gas

O Chlorine gas O Carbon dioxide gas
iv Suspended particles from drinking water are removed by:

OTable salt O Chlorine O Charcoal O Potash alum
v. Distillation is a technique of:
(O Separation
O Filtration
@B. Write down the ;hon answers to the following questions.
i. Water is an excellent solvent: How this beneﬁtial property is harmful for us?
ii. Suggest some ways to reduce wastage of water.
iii. What is acid rain? What are its harmful effects?

iv. How clean water is important for us?
v. Differentiate between distillation and filtration processes.

() Preparation
O Disinfection

@G Write down detailed answers to the following questions.

i. Describe various sources of water. |
ii. Define water pollution. Describe various sources of water po

i Sketch and discuss a water treatment plant for purification of water?

llution.

NOT
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* The water drops will flow into the m_fddle of

inside the plastic wrap and then returned to its

Project

|
I
_n.-l

Purification of salty/sea water
Material required.

® 3 cups of water * 2 spoons of salt ® Plastic wrap
& Cup ® Glass Bowl ® Small rock
StEPS:-

Pour the salty water into the bowl. |

Put the cup into the bowl without letting any salt water get into the cup.
Place the plastic wrap over the bowl and seal the edges.

Place the small rock on top of the plastic wrap in the middle of the surface.
The plastic should slant slightly towards the cup in the middle of the large bowl.

Place the setup under a hot sunny area for one hour. Water drops should start to
form underneath the plastic.

the bowl and fall into the cup.

After a few hours, remove the plastic. The cup
should now have a reasonable amount of
water in it.

Taste the water in the cup.

Conclusion:

The water vaporized due to the sun heat

liquid state. The salt stayed behind instead of

evaporating. Thus, salt is taken out of salty
water.

NOT FORSALE
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C? election
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nucleus

atom 1(};”“ 10 “em

&' At the end of this unit, the students will be able to:

¢ Describe the structure of an atom
* Differentiate between atomic number and mass number
» Draw diagram of the atomic structure of the first 18 elements in the periodic table.

» Define valency

o Explain formation of ions.

» Differentiate between cations and anions

» Describe isotopes and their uses in medicines and agriculture.

¢ |dentify the types and number of elements present in simple molecules and
compounds. |

» Make chemical formulae from list of anions and cations.

» State the law of constant composition and give examplies.
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Introduction

Matter has mass and occupies space. Atoms are the basic building
blocks of matter and can take part in a chemical reaction. The idea
that all matter is made up of atoms was first proposed by the Greek
philosopher Democritus in the 5" century BC. The word atom is
derived from the Greek word "atomos” which means indivisible.
Democritus concluded that matter could be broken down into small
and indivisible particles called atoms. In grade VI, you have studied

about atoms and molecules. Here, in this unit, you will learn more
about the atom and its structure.

With the passage of time the scientists John Dalton, J.J. Thomson, Rutherford
' | and Bohr presented different models related to the structure of an atom. Modern
Investigation and experiments have revealed that atoms are composed of
three types of particles: protons, neutrons, and electrons. These particles are
called sub-atomic or fundamental particles. Protons and neutrons are responsible
1 for most of the atomic mass. Both the proions and neutrons reside in the

nucleus. Protons have a positive (+) charge, neutrons have no charge. Electrons
revolvein orbits around the nucleus. They havea

e RS
I arqge s
negative charge (). = b S
6.1.1 Arra ngement of electrons
4 3 P :
Electrons revolve around the nucleus 0T Eois sice ek
: _ pu:?tive charge
particular paths called orbits or shells.The | = .
orbit near the nucleus is called first orbit | ¢, Hectron.
(K-shell). The next orbits are called second L""“ﬁ" charge

(L-shell), third (M-shell) and so on. Fig. 6.1 Fundamental particles

NoT FORCALE
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Electrons are distributed in shells according to the general formula 2n’,
where n is the number of shell.

For 1%shell

n=1

2x1°

2x1=2
=% The maximum number of electrons in first orbit K =2, insecond orbit L=38,
i a in third orbit M=18 and in fourth orbit N=32. However, it is found that the

outer most orbit cannot have more than 8 electrons.

( @

qooooooo
OO0 BY

Fig. 6. 2 Schematac presentation of atomic structure oj the _fII'St mghteen elements

6.1.2 Atomic Number
Atomic number is the fundamental property o_f an atom. Every atom is

identified by its unique atomic number. Atomic number is the number of
protons or electrons present in an atom. Since an atom is electrically neutral,
thus number of protons and number of electrons are equal. Atomic number

is denoted by Z’.

Atomic number = Number of protons or Number of electrons
Example:The atomic number of hydrogen is 1, helium is 2, lithium is 3,

beryllium is 4, boron is 5, carbon is 6, nitrogen is 7, oxygen is 8, etc.

perfect24u.com
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Activitlj 6.1

' - i T T
1. Atomic number o_f calcium is 20. Calculate the number of electrons and protons in calcium.

2. Number of protons in sodium atnm is 1 ‘l ﬁnd the atomic number and number of electrons
in a sodium atom el S

. Mass Number or Atomic Mass

Mass number of an atom is defined as the sum of the number of protons
and number of neutrons. Mass number is nearly equal to the atomic mass
of an atom and is denoted by “A”. Since protons and neutrons reside in the
nucleus, thus they are also known as nucleons. This means that

Mass number of an atom = Number of protons + Number of neutrons
Example 1: Atomic mass of aluminium is 27 and its atomic number is 13,

' find the number of protons and number of neutrons in aluminium.
Solution: Since, Atomic number = 13 - —

Therefore, number of proton =13

We know that; Mass number = Number
of protons + Number of neutrons(n). X*_ Elanent Sgnbol
Therefore, 27 =13+n, n=27-13= 14

Hence, number of proton = 13 and " Atomic number

number of neutron = 14 ——
Activity 6.2

-

Science tidbit

Muss number

ﬁ

__

-1 6

' -m Name the element whose chemlcol sgmbol is gwen ubove
'b. Write down its atomic number. |

S 3 State the number af protons and electmus o_j th:s element
d. Find the number of neutrons in this atom"' |

&I@ﬁ

perfect24u.com



https://www.perfect24u.com/
https://www.perfect24u.com/

e
!
"
i
I
fi
i
S

|
1]
1]
|
|
1
g
i
E
E

6.3 Valency and lons
6.3.1 Valency
The combining capacity of the atoms to form molecules either with same or

different elements is known as valency. Valency depends upon number of

electrons present in the outermost shell. Atom containing less than four

electrons in its outermost shell, its valency is equal to the number of

electrons present in the valence shell.

Examples

a. Sodium has one electron in its outermost shell, so the valency of sodium is 1.

5. Calcium has two electrons in its outermost shell, so the valency of calcium is 2.

- Aluminum has three electrons in its outermost shell, so the valency of
aluminum is 3.

If the outermost shell has more than four electrons, its valency will be equal

to 8 minus the number of electrons in the outermost shell.

Examples :

a. Chlorine has seven electrons in its outermost shell, so the valency of
chlorineis 1(8-7=1). _

. Oxygen has six electrons in its outermost shell, so the valency of oxygen
is2(8-6=2). |

c. Nitrogen has five electrons in its outermost shell, so the valency of
nitrogenis 3(8 -5 = 3).

6.3.2 ION

lon is a charged particle that is formed by the removal or addition of

one or more electrons from an atom or molecule.

There are two types of ions.

CATION. If an electron or more than one electrons are removed from an

atom, it becomes a positive ion which is also known as "cation”.

1 1 2 2 3
Forexample: Na™,K",Ca™,Mg"~, Al".

NET FORSALE
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ANION: If an electron or more than one electrons are added to an atom, it

becomes a negative ion which is also known as "anion”.
= P N
For example: CI"', 0™ N™.

6.4 Chemical Formula

The representation of a molecule of a compound in the form of symbols is
called chemical formula. With the help of formula we can find:
* Name of elements present in the molecule.
* Number of atoms of each element.
* Composition of a compound.

Tnble 6.1 Chemicul j'ormulu o_f some compuunds

l Name o_f chemlcql compmmd Chemlcal jormula
Calcium carbonate (lime stone) CGCOg
Sulphuric acid (battery acid) eSS0
Sodium chloride (table salt) NaCl

' Ammonia NH,
Hydrochloric acid g HCI '

Activitg 6.3

3 Idenufg the number o_f atoms aj each element in the followmg compounds
§ Table salt: NaCl |
Sugar: C.,,HHOH
Ammonia: NH,

Sulphunc acud (Batterg a‘cid} H,SO

NOT FERSALE
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How to write a chemical ]‘ormula using cation and anion.

% Step i Write Cation on left hand side and anion on right hand side.
“% Step ii Cross the charges to the lower right. |
1 Stepiii Ifthe charges are same do not cross.

\ Y

Calcium ' oxide
3/ =9 .
Ca O '

CaO -
|l ' Calcium Bromide

Ca*? LB

|

\, I

Activity 6.4

Make chemical formulae from cations and anions given in the table.

I SUATE P R S a1 A Y VIR R ol D T T D B, SRR RN = 7 LA
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. |$otope§

Atoms of same element having same number of protons but different
& number of neutrons are called isotopes. The chemical properties of isotopes
'© are the same, although the physical properties of some isotopes may be
| _di_fjerent. Some isotopes are radioactive i.e they "radiate” energy. The
atoms of same elements which have same atomic number but different
_mass number are called Isotopes. '
For example,

Hydrogen has three isotopes

. Ordinary Hydrogen or Protium, “H”.

i. Heavy Hydrogen or Deuterium, “D”.

ii. Radioactive Hydrogen or Tritium, “T”.

. Protium: Ordinary naturally occurring hydrogen contains the largest
percentage of protium. It is denoted by symbol H. It has one proton, no
neutron in its nucleus and one electron revolves around the nucleus.

i. Deuterium: It is. also called heavy hydrogen. The percentage of
deuterium in naturally occurring hydrogen is about 0.0015%. It has one
proton, one neutron in its nucleus and one electron revolving around its
nucleus. It is denoted by symbol D.

iii. Tritium: It is a radioactive isotope of hydrogen. It is denoted by symbol “T"'.
The number of tritium isotope is one in ten millions. It has one proton and

two neutrons in its nucleus. It has one electron revolving around its nucleus.
| | 4 AESEAT o e |

P=1 P=1
N=0 N=1

| ' Protium

Deuterium Tritium |

perfect24u.com
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6.5.1 Uses of isotopes

1. An isotope of uranium is used as fuel in a nuclear reactor.

2. An isotope of cobalt is used in the treatment of cancer.

3. For treating goiter, an isotope of iodine is used.
| 4.An isotope of carbon (C-14) is used to determine the age of old

material like trees.
5. Radio isotopes are used to detect the leakage of pipelines.

= _ - _ _ . “

-SCIEﬂCG tldblt e R T
“lIsobars RIS s

- Atoms of diﬁerant elements with d[ﬁerentfutmj numbers but hay
~ mass number are called isobars e ;_ S SN

-'.Example ,,Ar . 11.,l("" dnsl Cil"'

.Law of Constant Composition

Law of constant composition was presented by Joseph Proust. This law
states that

“Every sample of pure substance always contains same elements in fi xed

proportion regardless of its source and method of preparation”.

For example,

We can obtain water from many sources or prepare it by many methods
but water obtained from any source always contain 11.11% hydrogen

and 88.88% oxygen.

Similarly, CO, can be prepared by different methods but each sample of
CO, contains C=27.27% and 0=72.72%.

NOT FERSALE
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* Atom, according to old concepts, is indivisible but modern investigations Hﬂ:‘
revealed that it is divisible. '

* Atom consists of the sub-atomic particles called protons, neutrons and electrons.

* Protons and neutrons are present in the nucleus, whereas electrons revolve around
the nucleus in various shells.

® Protons are positively charged particles, electrons are negatively charged r.:md
neutrons carry no charge.

® Atom, as a whole, is a neutral particle.

* Atomic number is the number of protons in the nucleus.

* Mass number is the sum of protons and neutrons number in the nucleus.
* Electrons are distributed in shells according to the general formula 2n2.

Prn_ject

Make the models of atomic structures of helium, sodium, carbon, oxygen and
calcium atoms. |

M aterial Required:

Plng.pong balls or other small round objects oj three dlﬁerent colours.

String, Cardboard and Glue
_Steps for making model '

Glue balls together to represent protons and neutrons in the nucles
- Glue the nucleus to the centre of the cardboard.
1. Determine how many rings you need for the electrons.
. Glue the string around the nucleus to make the energy level rmgs
V. Applg a few drops of glue to each ring. D
vi. Glue the electrons on the rings, spacmg

them evenly.

Make sure you do not exceed each ring’s
maximum number of electrons.

perfect24u.com
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‘mpn Exercise

_."_l!

@ A. Colour the circle for the best suitable answer.

i. These have the same number of protons in each atom but the neutron
number can vary

Olsotopes () Molecules O lons O Isobars

.-_:: it The particle that carries a negative electrical charg.e.

(OProton () Neutron (O Nucleus (O Electron

| iii. An atom of carbon contains 6 protons and 6 neutrons, its mass number will be
: 012 O6b 018 O 24

% iv The center or core of an atom is called |

E O Orbital (O Nucleus () Proton (O Neutron

E v. An element has seven electrons in its valence shell. Its valency is

| | By ol'N O1 O 8

@ B. Write down the short answers to the following questions.
i. An atom is a neutral particle .Why?
li. Why cation carries positive charge?

iii. Find the number of electrons, protons and neutrons in Sodium (A=23, -
Z=11), Chlorine ( A=35, Z=17) and Magnesium (A=24, Z=12)

iv. Differentiate between atomic number and mass number with examples.

v. What is a chemical formula and how it is written?
@ C.Write down the detailed answers to the following questions.

i.  Describe the j‘undamental particles of an atom.

ii. Define isotopes. Discuss the isotopes of hydrogen.
iii. State and explain the law of constant composition with examples.

NOT FORSALE
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4+ At the end of this unit, the_ students will be able to:

Differentiate between physical and chemical changes.

Identify the physical and chemical changes taking place in their environment.

Explain the use of hydrocarbons as fuels.
Explain the physical and chemical properties of fertilizers, which make them useful

in agriculture.

Discuss the harmful effects of improper use of fertilizers.
Describe the chemical process in which vegetable oil changes into fat.

Describe the simple process for the manufacture of plastics.

Distinguish between reversible and non-reversible changes in materials.

dentify a variety of reversible and non-reversible changes in materials in their

surroundings.

NOT FERSALE]
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Introduction

Matter is all around us. The chairs we sit at, the air we breathe and
the water we drink all are examples of matter. But matter doesn't
always stay the same. It can change in many different ways. In this
unit, we are going to take a closer look at phgsiml and chemical

changes that occur in matter. We see different types of changes,
everyday in our surrounding. Growth of plants, melting of ice,
rusting of iron, digestion of food, burning of coal, paper, wood
etc. are the examples of changes around us.

. Properties and Changes in Matter

Physical Properties: A physical property is a property that is measurable

and whose value describes a state of a physical system. The shape, size,
colour, odour and state of substances are known as physicai properties.
Chemical Properties: The properties which are related with the chemical

reactions occurring in a substance are called chemical properties. It is a
property or characteristic of a substance that is observed during a reaction
in which the chemical composition or identity of the substance is changed.
~e.gburning, rusting_, radioactivity etc.

Reversible changes: Changes or processes, that can be reversed are
called reversible changes. For example, Melting of ice, evaporation of
water and freezing of water etc.

Irreversible changes: Changes or processes, that cannot be reversed are
called irreversible changes. For example, when milk turns into curd, it
cannot be changed back to milk and hence is an irreversible change.
Similarly, boiled egg cannot be changed back to its original form.

NET FEREALE
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7.1.1 Types of Changes

Changes may be classified as

P — ——
B B 4%
11110 L)

. T . ) . e ¥ 2Va bl
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Physical Chahgé

Change in which only physical properties of a substance change and no new
substance is formed is called physical change. Most of the physical changes are
reversible, this means we can get
the substance back even after the
change. Changes in state such as
melting, freezing, evaporation,
boiling and condensation are
physical / reversible changes. For
example, change of ice into water
and water into vapours and vice
versa.

Activity 7.1
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7.1.2 Examples of physical change

~i. Boiling of water: Water molecules vibrate faster as it boils, they enter
the gas phase and become water vapour.
ii. Crushinga can: After crushing, an aluminium can changes its shape and
size but it still remainssaluminium, so it is a physical change.
iii. Melting of wax: In melting, only the state of the wax changes from solid
to liquid. Solid wax can be obtained from molten wax by cooling it. |

iv. Stretching of a rubber band: In this change, only the size of the rubber |
band changes. The rubber band comes back in its original shape and size, |

once itis released. This is a physical and reversible change.

v. Dissolving sugar / salt in water: In this change, no new substance is

| formed when the solutes dissolve in the solvents. The solutes and solvents |
in the solutions can be easily separated by evaporation or distillation.

.Chemiml Changes

Changes in which chemical properties of a substance change and a new ]

substance is formed are called chemical changes. Most of the chemical

Point to ponder s

e . i

changes are irreversible.

et = 7
Fig. 7.2 Irreversible Changes

NOT FORSALE
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7.2.1 Examples of chemical changes
i. Burning

When something like wood, coal, petrol and paper are burnt, new
substances (e.g Carbon dioxide and water etc.) are formed.

ii. Conversion of milk into curd

Milk changes into curd by the action of bacteria. Properties and
composition of milk and curd are dlﬁerent
- iii. Digestion of food
It is a chemical change because enzymes break down large food particles
into small and digestible food particles. -

iv. Photosynthesis

It is a chemical process because plant make new compounds. In this
process, plants use carbon dioxide and water, in the presence of sunhght
and generate glucose molecules, along with oxygen.

V. RESPIT’GUOH

It is a chemical reaction in which energy is released from the break down of
glucose molecules.

vi. Rusting of Iron

You must have seen that when we leave an object made up of iron in open
air, a reddish brown layer called rust is formed on its surface. The chem:cul
structures of iron and rust are completely different.

Table 7.1. Dlj']‘erences between phgsucal nnd chemncal changes

__, o T 5 S iyl AL R e TR S G e R
™ Physical properties change. = Chemical properties change.

= No new substance is formed. | == New substance is formed.

== Mostly reversible changes. = Mostly irreversible changes.

NOT FORSALE
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Activity 7.2

Idmtﬁg the jnlloﬁng changes .

S SRS

P

s

Frying an egg | M;g.-,,g.ﬁﬁm 'tnmukc. :
~_@new colour

7.2.2 Hydrocarbons
Hydrocarbons are organic compounds that are made up of only hydrogen
and carbon atoms. They are found in coal, crude oil and natural gas. They

serve as fuels and lubricants as well as raw materials for the production of

a i L : P 1
- - T - ok il - i A =
e —— - it =i

plastics, fibers, rubbers, solvents, explosives and industrial chemicals.

Use of Hydrocarbons as fuel

Hydrocarbons burn in air producing carbon dioxide , water and large

~ amount of energy. :
Natural gas + oxygen — carbon dioxide + water + energy

|| BETFOREALE
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The chemical process that gives out heat is called combustion. Thus,
hydrocarbon such as natural gas, diesel, kerosene and gasoline etc are
used as fuels.

Hgdrocaibo_h

Fuel for ships,
Iubricating. oil
etc.

Fertlllzers

Plants require a number o_f soil nutrients like nitrogen, phosphorus and
potassium for their growth. But soil nutrient level can decrease over time
when crops are continuously harvested. These essential nutrients are
recovered through the natural process of decomposition of plants and
animals. Sometimes these nutrients are compensated bg uddmg fertilizers.
Fertilizers are natural or artificial '
substances composed of the chemical
elements that increase plant growth and
productivity by adding nutrients to the §
soil. Natural fertilizers include manures,
plant ashes, lime and gypsum. Chemical
fertilizers may be derived from natural

sources or may be sgnthetic compounds.

Fig. 7.3 Fertilizers

HET FEREALE
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7.3.1 Physical and chemicals properties of fertilizers

Physical properties of fertilizers like size, shape, solubility, flowability etc.
help them in their absorption in soil and easy availability to the raots of
plants. Similarly, the nutrients like nitrogen, phosphorus, potassium,
calcium, magnesium, sulfur etc. present in the fertilizers have such chemical
properties which help in developing of roots, flowers, seeds, fruits and
stems. In this way, fertilizers affect the overall gmwth and yield 0]‘ the
plants.

7.3.2 Harmful effects of chemical fertilizers
Today fertilizers have become essential to modern agriculture. Although

chemical fertilizers increase crop production but their improper and
excessive use has brought hazards to human health and environment as
well. The biggest problem caused by chemical fertilizers is groundwater
contamination. Fertilizers dissolve in water and absorb easily into the soil,
Groundwater contamination has been linked to health problems, acid rain,
ozone layer depletion and emission of ammonia gas.

- Plnitic '

Plastic is a synthetic material that can be moﬁlded; when soft and forméd
into a desirable solid shape. Plastic appe&:rs in many different forms é.g
“balls, lawn furniture, toys, grocery bags, fabric, credit cards and much
‘more. |

7.4.1 Manujucturlng of plastic

Plastic is prepared from petroleum by the process called polymerization.
E"‘u‘lgmeﬂzatmn is @ proaess in whsch many similar and smaller molecules _

| ed D p’algmenzatmn o]‘ ethene. Examples of plastlc are Nglon
polythene PVC, Teﬂon etc.
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Fig. 7.4 Things made up of plastic

7.4.2 Conversion of vegetable oil into fat

Vegetable oil (corn, olive, sunflower, mustard etc)) are liquid at room
temperature. In ghee induétrg, vegetable oil is converted into solid fat
(banaspati ghee) by a process called hydrogenation i.e addition of

nydrogen. This process takes place in the presence of nickel element at 250-
300°C.

Vegetable Oil + H, — N, Vegetable Ghee
- 250-300°C 4
Similarly, vegetable oil changes into soap, the process is called

saponification.

perfect24u.com
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= A physical change is the one during which the chemical com'position of the :
matter does not change. |
= A chemical change is the one during which entirely new (different) substances :
are formed. | :
= A chemical change is also called a chemical reaction. |
= Hydrocarbons are the compounds of carbon and hgdmgen only. They ureg

mainly used as fuels.
= Natural gas, petrol, diesel, gasoline Oil etc are all hgdrocarbons

= The combustion products of hgdrncarbons are carbon dioxide and water. Heat

is also released. :
= Fertilizers are the compounds used to make soil fertile, by increasing the:

amount of essential elements like nitrogen, phosphorus and potassium. :
= Improper use of fertilizers may cause environmental pollution.
« Animal fats and vegetable oils act as raw materials in making soap. :
= Plastics are polymers (large-molecules) which are usually made from smaller :

molecules (monomers) under high pressure and temperature. =
|= A change which can easily be reversed by changing the conditions is termed as
reversible change while a change that cannot be. easdg reversed is called:
irreversible change. :

Classify the changes involved in the jollowing processes as phgs:cul or themiw]
~ changes:
> Photosgnthesis - = Dissolving sugar in-wq_t_«' |

—

= Burning of coal = Melting of wax
« Beating aluminum to make aluminum foil
= Digestion of food

perfect24u.com
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{ @A. Colour the circle for the best suitable answer.
i. During a physical change, the chemical composition of the substance:

O Changes O Does not change
OPefmanently changes O. Temporarily changes

ii. Hydrocarbons are the compounds of carbon and:
OOxggen O Hydrogen O Nitrogen O Chlorine

iii. Polythene is a:

O Monomer O Polymer O Element O Fertilizer
iv. The products of burning hydrocarbons are:

(O Carbon dioxide and water (O Carbon dioxide and oxygen
O Oxygen and water ' O Nitrogen and 6xggen'
v. Vegetable oil is converted into a solid fat by a process called: |
() Respiration () Photosynthesis
O Polymerization (O Hydrogenation

| @B.Write down the short answers to the following questions.

- Differentiate between physical and chemical changes with examples.

ii. When a candle burns, both physical and chemical changes take place.
Identify these changes. Give another example of a familiar process in
which both the chemical and physical changes take place.

fii.Explain why burning of wood and cutting it into small pieces are
considered as two different types of changes. '
_ iv. Explain how painting of an iron gate prevents it from rusting.

@C. Answer the following questions in detail.
i. Describe the manufacturing of plastic.

ii. What are reversible and irreversible changes? Explain your answer by giving
examples from your surroundings.

lii. Define fertilizers? Discuss their role in agriculture and harmful effects due

to improper use of fertilizers.
HOT FOREALE
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At the end of this unit, the students will be able to:

o Explain theﬂnw of heat from hot body to cold body..

o Explain conduction, convection and radiation through experimentation.

o Recognize three modes of transfer of heat from environment.

* Suggest how birds can glide in the air for hours.

° |dentify examples of appliances that make use of different modes oj transfer of

heat.

_5 B ¢ List heat conducting materials in their surroundings.

o Describe the working and principle of vacuum flask.

o Explain how a vacuum flask reduces the transfer of heat.

NOT FORSALE|
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Introduction

In the previous grdde, you have learnt that kinetic energy is the
energy of mdtter in motion. You know that all objects are made up of
tiny particles called molecules. In cold objects, the molecules move
slowly while in hot objects, the molecules move faster. The movement
of molecules in an object produces thermal energy. The jdﬁtér the
molecules are moving inside an object, the hotter the object will be.
Thermal energy is the energy that comes from heat. In fact, the word
'thermal’ rejérs to heat. if we put ice in hot water, the ice will melt and
~ the water will become cooler. Do you know why? It is because the ice
ﬂbsﬁrh&$ﬁe heat energy from the water, which inturn melts the ice and

Cﬁrﬁls the. wuter This shows that thermal energy moves from hotter
quects tﬂ cmler objects

% __,‘1_,

g - '[-' . ‘:_ =

. Transfer of Heat

Thermal energy transfers or moves between objects in three different ways:
conduction, convection and radiation.

8.1.1 Conduction of Heat

Conduction occurs when thermal energy is transfefred between two
objects that are touching each other. You know that atoms and molecules
in a solid are in a fixed frame '
as shown in figure 8.1. They
are bound with bonds (like

Vibration

springs). The molecules

vib_mte around a central

point.

Fig: 8.1 Conduction of heat
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If we apply heat, the molecules vibrate with vigorous vibrations and in turn
set their neighbour molecules in vibration. Thus heat passes vibrations to
their neighbours. If the vibrations are passed on easily, the material is a

good' conductor.

Activitg 3.1

Take a spoon. Hold it onthe flame of spirit lamp/candle. After a jew minutes you will find
~ that the other end of the spoon also becomes hot. How does the heat flow from the hotter
- to the colder end of the spoon? The spoon is made up of doselg packed steel atoms. Due

_ to high thermal energy, the atoms in the hotter part of the spoon vibrate more vlgomuslg

§ than those in the colder part. These atoms with greater thermal |
energy pass some of this energy to their neighbour atom, which in
turn pass thermal energy to their own neighbours. This particle to
particle mode of heat transfer is called “conduction”. None of the
particles leave their own position but transfer the heat bg vigorous
vibrations about their mean position. =]

A. Good and Bad Conductors
Some materials allow heat to conduct through them easily. They are called
good heat conductors. Those materials, which do not allow heat to flow

easily through them are called bad heat conductor.

Table. 8.1 Examples of good and bad conductors

Good conductor Bad conductor

Copper . Plastic
lron $ Wood
Aluminium | Air

Silver " Glass
Gold A Pure H,0
mercury |

—

-l'SﬂL“E
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B. Everyday Application of Conductors

The good as well as the bad conductors have useful application in

our daily life. Cooking pots are made of aluminum or stainless steel

because they readily conduct heat from the flame of the stove. Handles of

these cooking pots are made up o_f plastic —
~ orwood to reduce conduction of heat. Motk pocs howe Steet Hihdios. How

do you handle such pots when they
Convection occurs only in liquids and gases. |are on the stove? What do you use

Convection requires particles to be free to |Jor removing such pot from the |
move about, hence it cannot take place in Ol g s 5

solids. When a liquid is heated, the molecules 8 D A '

at the bottom move with stronger "

vibrations. They take up more space which
~ means that the density of the liquid goes
down. The less dense fluid rises. It gives its
energy to the fluid above and cools down. It
becomes dense and falls back to the bottom.

in this way convection current is set up.
| Fig 8.2: Convection currents
Activity 8.2 |

8.1.2 Convection of Heat

’Drop asmall crystcﬂ of copper sulphate (CuSB..) in a beaker jilled mth water and
heat it 0 ;j_;-“ ._hmp or Bunsen bumer See how the coloured water moves.
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Science tidbit T ¥
Convection currents are used to ventilnte our | iﬁﬁﬁaﬂg ﬁjfé’i’n' sgmi*hérﬁﬂﬁ;
or classrooms ventilators are constructed hear'thexé'ﬁﬂﬁaﬁﬁﬁ y are %;;m Vs
 high up in the walls, Have you ever seen them? The warm airir@tde the roor ri;gs,

’—- '_—__r'.l:' e~ "‘*-r-'—--

and escapes through the openings near the cerlmg Fresh ﬂm] cgld &i‘r is dmwn

1--"'"- LI

into the room thmugh the doors and wmdaws e : e s

A. Ocean Currents and Winds

Coastal breeze is also produced by convection. During the day time, the
sun shines equally on land and sea. As the land heats up more quickly than
the sea. The hot air over the land rises and
the cold air from the sea blows to replace
it. Thus, there is a sea breeze during the
day. At night the land cools more quickiy |
than the sea. The hot air over the sea & |
rises and the cold air from land biows ¢
towards sea to replace it. This esce
movement of air is called land breeze.
B. Application of Convection Current
We know that hot air rises. Some birds can glide and fly for hours. Eagles

e =k i_.j:.:
&
L o] |

and vultures glide for miles. Do you know how they do it? I the power does %
not come from their wings, where does it come from? Birds take advantage
of upward movements of air called |
thermals. Riding thermals are great
enerqy savers for birds when they
can find them. The sun has to heat

the ground enough for thermals to
happen. Many. large birds wait on
the ground until 11 o’ clock in the

morning for the thermals to form.

NOT FORSALE

Fig: 8.3: Bird using thermals to glide in air
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AU.COIM

These birds are resting on the piles of air
that are moving upwards. Many birds find these
thermals and use them jor the upward push
they give. These birds are gliding downward

ona constantlg ﬂsmg current of air.
8.1.3 Radiatlon of heat

Sun heat reqches us through a mode of
transfer called _rﬁdratlon The heat and
energy tmnsferh j"ram a hotter place to a
colder place with or without having a
material medium in between, is called
radiation.” All bodies, whether cold or hot

Activitg 8.3

M. .‘. ..‘ e i P
- g - e _— - - - -
— —r 1 " ‘_. i " - .,—-. e _-.::-.: g

- o ‘.""_k % ol
= 1—'

—Pl'ﬂt:iﬂufe- y J
i Take ma m"a Cs

......

~dark mlwrsug‘ace} ‘2 thermameters

tes ugaﬁa note the t

a’bsuéhmﬁtﬂﬁaw haut re ef

.|..

raciate heat. A hotter body radiates more heat than an identical colder body.

3 ; wdufk ﬁalaur smjﬂces rﬁdiate heat eﬁ‘ clently than the I:ght cnfour surfaces:-

= tea gane qj 'I ght co{our $l.ll:fﬂt:E and other of

 da eau:l room. After 20
n empefﬁtmsdf water in both -
the cups. You will observe that the dark colour Sulface - 5 et
- cup has low temperﬁture than thehght colour surface cup Itisso becuuse dqu CGlﬂUI‘S N
ejjicientl. thnn»thelrghtm!ours- RN X '-

NOT FeRSALE]

Fig 8.4: Radiation of heat
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Activity 8.4

To show blatkcaolwrsm:fawm gooaobsm ofm s b
Apparatus: | -

- Two cloth shrrts (one hlack colﬁur ond one white colaw),
_Procedure:

Take two tlath shlm one oj black colour and tha me}
white colour. Hang them in sunlight. After 20 minutes, -
 touch each of the shirt. You will observe that the black
colour shirt is warmer than the white colour shirt.
It is so because black colour reflects least and nbsorh“s most
of the sunlight. While white colour rej!m most. gnﬂ
absorb Ieast sunlight. R

_______
- — N .
L e

Do you know

- e < T Ty e
E.Er-:ll-;—-‘-'-:."'- g '1-':- g — q—.".l— e ul - — s s AL
- e i T e Ty . il |-y E =1 = vy
i B, el T e L -
= T e B V. o 5 - ¥ £ .1 ¥
K] # "

Rt

-..'-:-" -n.l

A Evergdug Apphcatlon qf Radmtian

In general, a good absorber is a =y B
good radiator and a poor absorber
is a poor radiator. White clothes
are worn in hot climates because
white is a good reflector and a poor &
absorber. Black or dark coloured
clothes are worn in cold climates
because dark colour is a
reflector and a good absorber. __tha

. Vacuum flask

A vacuum flask or a thermos flask is a type of flask that aims to stop all
three forms of heat transfer; conduction, convection and radiation.

NOT FORSALE
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A thermos flask prevents heat transfer through conduction and convection
using a partial vacuum between two containers, one placed wuthm the
other. This partial vacuum prevents the (§ E
transfer of thermal kinetic energy
between the molecules within the flask
‘and those outside it, making it suitable
for keeping chilled drinks cold and hot
drinks warm. The inner-flask is often
made from glass of low thermal
conductivity to further aid in
preventing conduction. Flasks may also
feature a silver coating that prevents
heat transjer through radiatior

1
:-.-.
-

e T

hhj;}h-u
| f/,}"r#-
e A R 4

Vacuym

» el i = g R r':,'mi-ﬁ-—t“ﬁl't

'._..‘q-li il i i A v S ——— S
P =

i (
& -
[I———

Fig. 8.5 Thermos flask

: e v

T’ne _ﬁask is mde in such a way that radiation is reflected back of the side, which
- ismade up of a shiny material. Also, the flask is not transpus eiig; it is mude o] aii

opaque material, usually plastic or metal. The only wuy radiativi: caii escape. is
by the lid bemg taken off.

I“_. _ . : -
[ — : I-H-I P

v li PRI EE RIS PR S S FENEENEETERERSEEFRAETREENED R aWsa

s Heat is a form of energy that transfers _from hotter ObJECtS to colder ObJECtS
because of temperature difference. .

« Conduction, convection and radiation are three different modes of heat transfer. E

» In conduction, the molecules vibrate about their central points.

» In convection, molecules are free to move about.

» Convection occurs only in liquids and gases.

s Coastal breeze is produced by convection.
« Radiation of heat can occur with or without a material medium.

» Vacuum flask is a type of flask that aims to stop all three forms of heat transfer.

(o7 FEREALE
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gmen Exerl_: se

e | X

@A Colour the circle for the best suitable answer.
I. The heat in a metal rod flows by the process of:

() Radiation O Conduction (O Convection () Magnetization
i Coastal breeze is produced by:

O Convection () Radiation O Conduction () Rain

lii. The process of heat transfer from a hotter place to a colder place by actual
movement of the particles of the medium is known as:

(OConvection () Conduction (O Radiation O Evaporation
iv. Black or dark coloured clothes are worn in cold cli

mates because these are-

(O Good reflector (O Good reflector and faoor absorber
(O Poor absorber (O Poor reflector and good absorber
v. Convection occurs only in: '
O Liquids and gases (O Solids and gases
O Liquids and solids | O Liquids and metals

@B. Write down the'short answers to the following questions,

.. Can conduction of heat takes place in vacuum? Explain your. answer.
ii. Suggest why convection cannot happen in solids?
. lii. Why radiation is so important in our life?

iv. Write the names of three appliances that make use of different
modes of transfer of heat? |

v. Why are cooking vessels made up of metals?

@B Write answers to the Jollowing question.

. State a simple experiment
and radiation?

you could do to explain conduction, convection

ii. Explain the importance of convection currents in blowing coastal breeze
. andbird’s gliding in the air.

iii. Describe the working and principle of vacuum flask.

| SO FeRsALE
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& At the end of this unit, the students will be able to:

* Explain refraction of light and its causes.
* Discuss the effects of refraction with examples.
s List the cuiours of light using a prism.
*" Describe the dispersion of light by a prism.
» Identify different uses of lights of different colours at home, school
and country and explain the relationship of choice of colours to their purpose.
¢ Define spectrum of light. |
¢ ldentify primary colours and show how theg are combined to form secondary

colours.

s ldentify a device in their surroundings that uses different combinations of colours.
Demonstrate how spinning of a rainbow results in the appearance of white disc.

¢ Explain why an opaque or non-luminous object appears to be of certain colour.

—
i,
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. Introduction

| In previous grades, you have learnt that light cannot travel through

| an opaque materials, however, it can travel through any transparent
medium such as air, vacuum, glass or water. You already know that

in a given transparent medium light travels in a straight line. | &

Moreover, you have also learnt about a few properties of light such

as transmission, absorption and reflection of light. In this unit, gou

will learn about some more properties of light i.e. refraction and

dispersion of Ilght

Refractionof Light

Light travels with different speeds in

different _transparent _media. The

y : : . - rectanqular
medium in which light travels fast, is glass block

called rare medium and the medlum in

. [~ . -I'.'.: : I'.-II nll.ll II_..-! '} n-‘ - N
e RN YT T AR T S TR T S S T st e (TR PR AL (TS g b

L]
], | ™ - I } L il i Ry T -
e il : ™ bkt L .__1__*' i 'i"l ¢ X .__| H :_." 1 ....r!
T, LIS T Ay Ltianr M 1.
- = it o Wl Rk 1 LT LIRS » i L
T A 1 AT T UMY A TO IR 1 S YYD et i e TR e RN IR TP S AR S M R TGS 1 VR s
b P w e e * =0 | 10 - i . 0 iy i L 1 - 5
L :""“ # "Hl'l .I_ i : .I. ‘rl LN ¥ L& | .h I ! L-. | H | - |-h| .
o] 1 e = - o - M) ’ d iy : ¢ AL R ghi e il 1 |
oy 1I_ Al ™ ! 1 __JI..._‘- - L : i i 45 ._- = | ,”._ ] ‘Il " I - o v _:.
5 g ) W IR 1 el T LT e r] |4 A 1 I . L b 3 1
VL) ol L N I | 1A - f il I T S Tyl wi e el e

which light travels slow, is called denser

medium. Air is rare than water and D
water is rare than glass. Light travels | l' . +I'Ill:r:nnl
fastest in vacuum. - Fig. 9.1 Refraction of ight

incident #a The li?ht rag that stnkes a surface.
Refrecioc By Thelight ray that bends in the second medium

Normak Ani mmgmﬂry perpendfcular line which is drawn at the pm nt oj incidence
Jilglf Ef_f 1hmdenr.e An angle which incident rc y n_wkes with the normnl denoted by

| S L) AT N ¥, o L SR 1

SRR S L I TR ST e e

- Angle 1 H_Rﬁrﬁﬁlt}ﬂ An angie which a refracted ray makes with the normal
~ Rare mediim Where ojl:l'ie mdimn m'emtsodosed -- e
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When light enters from one medium to another, it bends slightly from its
original path. This bending of light from its original path is called refraction
of light. Refraction of light occurs due to change in the speed of light in the
two media. When light enters from rare medium to denser medium, it
bends towards normal and if it enters from denser medium to rare medium
it bends away from the normal. Figure 9.1 shows a light ray that bends
towards normal as it travels from air into glass and bends away from the
normal as it travels from glass into air. In first case, the angle of refraction
is smaller than the angle of incidence while in second case, the angle of

refraction is greater than the angle of incidence.

lj the mﬂdent l’qg Ialls narmﬁllg to thﬂe
-~ sur __aee of a giass s[ab then there is no

.Eﬂects of Refraction

When light enters from air (rare medium) into water
(denser medium), its speed slows down and refracts.
The example of this effect can be observed, if a
pencil is immersed in a glass of water, it looks bent
where it enters the water, as shown in figure 9.2.
Similarly, when light enters from water into air, its ==
speed increases and it refracts. The example of this = D
phenomenon can be seen in a water tank, where a
brick and the bottom of the tank seem much closer h
than they really are, as shown in figure 9.3. Fig 9.3 Brick in the water

NOT FORSALE
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The depth at which an object (brick) is actually lying in the water is called
real depth whereas, the depth at which an object seems to a person closer
due to refraction, is called apparent depth.

Why the boat-man appears to
be rowing with broken oars?

S S — a—

. Lows of Refraction and Refractive Index

Following are the two laws of refraction:
1. The incident ray, the refracted ray and the normal at the point of

incidence, all lie in the same Incident Ray
plane. | - Normal
2.The ratio of the speed i | Angle

of light in air or vacuum . of incident

to its speed in another
transparent medium is

always constant. This ratio
is called refractive indexofa = 0
transparent medium. @Ef:-llfm: =

- |
(¥ o)
=2
N r’ "
r
-]
€ |
'Elh ‘-;-,-,. ) i -I:-'*w H gh
by R < O e .
m '.' i ! Y . Iﬂ rEdiisatasibobi sisssssssnPassannan
‘_g;-‘ - '|'II-. -'.""-_ l1
0
)
—
Q
-
&.
=y
= |
T

spmlqﬁjnnwormm
speed of light in the medium

The refractive index determines the degree to which a medium can bend

light.

Thus refractive index of a transparent medium =

NOT FORSALE
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A41.COM

Let us take glass as the medium and calculate its refractive index. The
speed of light in airis 3x 10° ms’ 'and the speed of lightin common glass is

1?: 2x10°ms™ .So,
speed -o,f:lig“ht-i'n- dir or vdcﬁum =5

TS =
efractive index of glass (n) speed of Ilght in the glass

l

- A
E

Re_frectwe index of glass can be calculated as:
3100 e e
2x 10 1+ The rejractwe lndex n_f air is 1 0003
s S * The refractive index of iceis 131
2 The refractive index of water is L5 <
or n =15 ~ The rﬂf&tﬂﬁémzﬁf IFT5
The refractive index of d]qmond is Z 42
Therefore, the refractive index = fal el S
of this glass is 1.5. ‘“‘"""‘""/;u-

e Criticel Anals :
- R 13

As you have learnt earlier that whenever G‘“‘ PFor _.gf—
light enters from a denser medium to a rarer =

Refructed ray

2

-2 gl N

lll'lgh = 42°

-_i'
. :

medium it bends away from the normal. Incid " | ﬂ
In such a case, the angle of refraction is s —1
| ¥ g ' Flg 9.5 Critical angie
greater than the angle of incidence. If the T o - ————

angle of incidence increases gradually,
The ﬁrﬂﬂtmi —ung! e j‘ﬂt

water is 4‘!" and _for glass
is 42"

the angle of refraction also increases
until a stage reaches when for a certain
angle of incidence, the angle of refraction
becomes 90°.This is the stage of

maximum refraction. The angle of incidence for which the corresponding
angle of refraction is 90° is called critical angle.

perfect24u.com
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1 fotal Internal Reflection -

Whenever light enters from a
denser medium to a rarer medium
it refracts away from the normal.
At the critical angle of denser
medium maximum ré]‘raction
occurs. However, when the angle

of incidence of iight becomes

greater than the critical angle, then
© no refraction of light occurs rather
' | the light reflects back in the same
" denser medium. Such a reflection of light in the same medium is called total

internal reflection. Total internal reflection occurs under the following
conditions:

i Light must enters from a denser medium to rarer medium.
.. Theangle of incidence must be greater than the critical angle of denser medium.

’9.5 1 Applications of Totel internal Reflection

. Reflecting Prism
A reflecting prism is made of trunsparent material (glass) which has three
rectangular surfaces and two triangular surfaces. Each trianqular surface
has one angle of 90° and other two angles of 45°. The critical angle of
glassis 42°. When a light ray enters the prism perpendicularly, it meets the
hypotenuse at angle 45°. As the angle of incidence is greater than the
critical angle of glass, so the light ray undergoes total internal reflection.
This reflected ray strikes the other face of prism perpendicularly and thus

comes out unrefracted from the prism. This phenomenon is used in several
optical instruments. '

perfect24u.com
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Fig. 9.7 Reflecting prism
il. Periscope
A periscope is an optical instrument used | g
to see the objects which are above the =
level of the viewer or which cannot be |
seen directly. A simple periscope consists
of a tube which has two reflecting prism
at its both ends. It works on the principle
of total internal reflection. When the light
rays coming from the object strikes the |
first prism, it sends the light rays towards |
the second prism through the process of Flg 9 8 A Periscope
total internal reflection. The second prism sends these light rays towards
the viewer through the process of total internal reflection. Thus the viewer

is able to see the image of the object which cannot be seen directly.
Periscopes are used in tanks, submarines, etc.

Activity 9.1

perfect24u.com
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iii. Mirage

A Mirage is a natural optical
phenomena in which we see an
inverted image of the distant
objects on road and desert during
hot summer days due to total '
internal reflection. Mirages happen
when the ground is very hot and the g

air is cool. In deserts during day
time, the sand becomes hot due to Fig. 9.9 Mirage

the heat of sun. The hot ground warms a layer of air just above the ground.
When the light moves through the cold air into the layer of hot air it is
refracted (bent). When these rays enter the eye of a traveller, the inverted
image of the tree is seen (Fig. 9.9) and the sand appears like a lake or pond

of water. However, this phenomenon is only an optical illusion.
iv. Fish Eye View
You know that when light passes

from water (denser medium) to air
(rare medium), it bends away from

incidence becomes greater than
48° (Critical angle of water), the
phenomenon of total internal
reflection occurs. Due to this total Fig. 9.10 Fish Eye View

_internal reflection, a fish or a diver is able to see the objects in the sides and

bottom of a pond. While due to refraction, the fish or a diver is able to see
the objects outside the water.

NOT FORSALE

perfect24u.com



https://www.perfect24u.com/
https://www.perfect24u.com/

Do you know that the sun light is called white light and it is the
combination of different colours? When a beam of white light (sun light) is
passed through a triangular prism, it splits up into seven colours i.e. red.
orange, yellow, green, blue, indigo and violet. The phenomenon of splitting
up of white light into its component colours, is called dispersion of light.
The band of seven colours obtained is called spectrum of light. The seven
colours of the spectrum can be denoted by VIBGYOR.

:
Glass prism lr::ll:gu 4
violet -

iFig, 211 .DISPI rsion of *W—th

9.6.1 The Rainbow Formation i
One of the most beautiful examples of ‘
a spectrum formed by the dispersion' of
sunlight is provided by nature in the
jorm of a rainbow. The seven coloured
rainbow is formed in the sky just after SRS
rain when the sun is shining. The Fig. 9.12 Rainbow formation
rainbow is produced by the dispersion of sunlight by tiny rain drops
suspended in the air, which act like many small prisms. Red colour
appéaring on the upper side of the rainbow and vicl‘et on the lower s'id'e.l
The formation of rainbow in the sky shows that white sunlight consists of a
mixture of visible colours. |

—_— i
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9.6.2 Colours of Light

i. Primary Colours of Light: The colours that
can be used to make any other colour are called
primary colours. Red, Green and Blue are called
primary colours of light (or basic colours of light).
All the other colours can be obtained by mixing

these three colours in different proportions. Fig. 9.13 Primary Colours
il. Secondary Colours of Light: The colours

produce by mixing any two primary colours are called secondary colours.
Thus, magenta, peacock blue (or cyan) and yellow are secondary colours

or composite colours.

Activity 9.2

_1_.‘ﬁ-.7- -
- 9"-'3“"“

= | mﬂ* wdr swmmdhhe ¢ .‘f oph < pape

‘rt ho bee '_" ;[msnd e :5'_ | SRS
' M+Eﬁ&:$ﬁw Greeata =

~ Blue -Ffmem =Péfma£k Blue ﬂ'.)r Cgﬂrﬂ
Rcd + Grm | Ye[_!w

.-:‘_ -:-." 1].._.'
S i

S Newton colour disc

A Newton disc is a device which is divided into sections, each of which has
the rainbow colours. With the help of this device, Newton demonstrated
that white light is a combination 0]‘ the seven dlﬁerent colours found in a

rambow
6T FOREALE
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Activity 9.3

P 'I-

| . Colours of Objects

| When white light falls on an opaque or non-luminous objects they reflect
some of the colours while absorb the rest of the colours. The colour of an
object is the colour which it reflects. For example, a leaf looks green
because it absorbs nearly all the colours and reflects -onlg green colour of
light. A red car appears red because it reflects red colour of light and
absorbs the other colours of white light. A black board looks black because .
it absorbs nearly ali colours of light. Similarly, when all the colours of white |
light are reflected from an object into our eyes, the object looks white. |

® When light enters from one medium into another, it bends slightly from |
original path. This bending is called refraction of light.

» Rainbow is the spectrum of seven colours.

* Red, orange, yellow, green, blue, indigo and violet are the component colours
of white light.

® The colour of an object is the colour of light it reflects. A red flower reflects red
colour and appears red.

® Red, green and blue are called primary colours of light (or basic colours of:

light), because all the other colours can be obtained by mixing these three:
colours in suitable proportions. |

—_— T e . e —

e i N — a0 e W ==

NOT FORSALE]
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me Exercise

@A. Colour the circle for the best suitable answer. -

i. When light enters from one medium into another, it bends slightly from its
original path. This bending is called:

() reflection () refraction

O dispersion O total internal reflection
ii. When light enters from air into glassit bends reflection

() towards normal () away from normal

O does not change the path O all the light is reflected

iii. After rain, when sunlight falls on tiny rain drops suspended in the air,
rainbow is produced due to:

() reflection of light () refraction of light
O dispersion of light - O diffraction of light
iv. The primary colours of light are:
= O red, green, yellow | () red, green, blue
O red, yellow, blue O green, yellow, blue
v. In the deserts, mirage is seen due to which phenomenon:
() reflection (O refraction
O diffraction O total internal reflection

.IW(itc down the short answers to the following questions.
i. A coin that cannot be seen at the bottom of a cup, comes into view if
water is poured into that cup. Use diagrams to explain this illusion.
ii. Explain the phenomenon of “mirage”. '
iii. A beam of light travelling in a block of glass emerges into air. Draw a

ray diagram indicating the change in its path.

NOT FOREALE
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iv. What happens, when you pass the white light through the prlsm?_
Identify colours list for this.

I
b

- A
AL

Al . 243
i} 1 LR
Bl sy [ LW Y
S | TR e
‘.Il I‘- - i 1§ 4 -'I_l.l T It rl.-l. ] i
T * ' i & i

G

v. What colours are obtained by mixing the jolloﬁing colours?
(i)Red and Green  (ii) Red and Blue (iii} Blue and Green

o (L]

H s 1
e e 11
'I_ - -

& C. Write down the detailed answers to the following questions.

—_ -
Xy |

i. Explain refraction of light, its effects and laws of refraction.

ii. What is meant by total internal reflection? Write down any two
applications of it with diagrams?

. =
L L]
u . o=
[
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e — ———
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iiti. Define dispersion of light. How it helps in rainbow_formdtion?

N’mr-n:t eﬂmred A %
Glazed papers of different tolaurs (yellaw green, blue, 2
indigo, violet, red and urange JAstring and A cardhaurd

Prnr_nﬂure '

glazed papers o]‘ seven cnlours on it as shown in the

figure.
2 Make two holes near the centre of the cardboard.
3.Make a loop of astring through these holes.

4 Hold the two ends of the loop into your hands and also
twist the string strongly.

5 Let loose the string and stretch your hands in and eut
alternately.

6.Repeat this again and again.
7. The cardboard will start revolving.

'8 Watch the revolving cardboard care_fullg and nbsem

either still you can see the different co!ours on the
cardboards or any new colour form. |

——
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At the end of this unif, the students will be able to:

Explain the wavelength, frequency and amplitude of sound and give their units.

State factors on which sound depends‘

Investigate objects in home and surroundings that are designed and made to

produce different sounds.

Compare audible frequency range of humans and different animals.

Design a musical instrument to explain the relation between its sound and shape.

|dentify the applications of different sounds in dﬁilg life.

perfect24u.com
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Introduction

In previous grades, you have already learnt that whatever be the kind o
| sound, it is produced by a vibrating object. On the basis of previou
knowledge you know that sound can travel through a material medium{
(solid, liquid or gas) but cannot travel th rough a vacuum. That is the reasor{

You also know about the production and propagation of sound in differen
media (solids, liquids and gases) and how human ear receives g sound. | |
| In this L}nit,'you will learn about the types of sound waves and audibld
frequency range for human. You will also learn about the applications o :

- ' \ different sounds in daily life. :

&
il BT Sound Waves

'] Sounds are produced by vibrating | Place ueur fins 5 ki -
- EF‘! . - ) | E : :"’:_ .'_,_";-' _‘ : :‘:-_* .__ -_-;.,-.‘L—'-'_". S _ N i =
objects. It is a form of energy produced

by vibrations, carried in the form of 5_:-:_
waves and which can be recepted by our ] s o
ears. The vibrating strings of a sitar or qguitar there any vibrati
make sounds, as does the vibration of the
membrane on a drum when it is struck. The
vibrations sent out by a musical instrument are then carried through the air
as sound waves. Sounds travel through solids, liquids and gases.

P! S P TN T ALY SRR A S 3 Sy 7
RAin AR 1 R T R, A

il 10.1.1 Longitudinal Waves - Compressions\ 2%

'_ A wave in which the particles of the :é § § : ;E; : ; *§E§ 5; |
medium vibrate back and forth : é EEEEEE : EEEEE\?

|| parallel to the direction of motion 3 3 §§§§ ;; : EEE - T |
|| of wave is called a longitudinal wave. A ifsition” . s

: For example, sound waves, waves wave length

; produce inahelicalspﬁng etc. Fig. 0.1 Lnngitudina sound wave

% NOT FORSGALE
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A Iongitudinal wave has been illustrated in

Fig 10.1. In this figure, the direction of '-'ISanm; i techﬁiqﬁ& m uses
wave has been shown from A to B. The sound propagation to nw;g‘m_
direction of vibrations of the particles of = and communicate with or detect
air is also along AB, parallel to the  objects on or lmdﬁl' the SU!fﬂce

direction of waves. _°fthe‘”"te' |
h.

A. Rarefactions
All those regions in the longitudinal wave in which vibrating particles of

medium are moving further apart from one another and a momentary
Increase in volume and decrease in density occur, are called mre]‘actlons
They are marked as “R” in figure 10.2.

B. Compression

All those regions in the longitudinal wave, in which vibrating particle of
medium are moving closer to one another and a momentary decrease in
volume and increase in density occurs, are called compression. Theg are

marked as “C” in figure 10.2.

The sound waves travel- through the air in a series of rarefactions and
compressions as the object vibrates until it reaches the ear. Without

molecules or particles, sound will not be able to travel. This is why sound
waves need a medium to travel.

i
S pede

Fig. 10.2 Compressions and rarefactions of a longitudinal wave in tunmg fork

- [NOT FORSALE
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E
l
1

~ motion of wave is called a transverse
- wave. For example, light waves,

Sound travels fastest through materials with purt:cles whlch are densely

~ and closely pucked for exumple solids. e

| Tnble 10 1 Speed of sound.in vuriaus matenals

 Material ‘“'_'-> "‘-“"“"._'." (nrsvifﬁt;f :; s :ndJ

I; Dry air = = (at 0°C) 322 mis

2. Dry air @20°0)| . 344 ms

3. Water (Distilled)  (at 20°C) 1498 m/s

&. Sea-water (at 0°C) 1531 m/s

5. Blood ~ (at 37°C) 1570 mls

6. Iron (or steel) (at 20°C)! 5130 m/s

7. Glass (at 20°C) 3962 mls

ity et e

10.1.2 Transverse Waves

A wave in which the particles of the
medium vibrate up and down
perpendicular to the direction of

Vibration of particles

waves produced on rope fixed at one
- end etc. In Fig. 10.3, the direction of
wave is from A to B but the vibrations of the parttcles are along CD which is
at right angle to the direction of wave AB. So, this is a transverse wave.

~ Fig. 10.3 Tmnsverse waves

- Transverse waves can be produced only in solids and liquids but not in
~ gases.

NOT FEREALE
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direction of transverse wave
_ e G AR A SRR " |

"
Vibrations

(up and down)

Fig. 10.4 Transverse waves on a rope

. i

Crest
The part of transverse wave, where the particle of the medium are above

the undisturbed position is called crest.
Trough
The part of transverse wave, where the particle of the medium are below

‘the undisturbed position is called trough.

undisturbed
Fosition

-Charucttristics of Waves

Wave length, amplitude, time period, frequency and velocity (or speed) etc.
are the terms related to waves. These terms can be explained for both types
| oj waves, however for simplicity we explain them with reference to

trunsverse wave.

A.Wave length
“The distance between two consecutive crests or two consecutive troughs o_f

a transverse wave is called the wavelength. The wavelength is denoted by
the Greek letter lambda (). The S.| unit for measuring wavelength is meter

(m).
NOT FERSALE
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original undisturbed
position of particle

te— Wavelength —1

Fig. 10.6 Wave length
B. Amplitude

The maximum displacement of the particles of the medium from their
Amplitude
C. Time Period
;
:

i
=
[

original undisturbed position is called amplitude of the wave. Amplitude is

denoted by “A”. The S.I unit of amplitude is meter (m).
Fig. 10.7 Comparison of loud sound versus soft sound

(_— = = > |
Direction of transverse wave !

- e — _
;

The time taken to complete one vibration is called time period. The time

period of a wave is denoted by (T). The unit of measurement of time-period
is second (s).

D. Frequency |
The number of vibrations /| waves per second is called frequency, it is

denoted by “f”. The unit of frequency is hertz (Hz). The shorten the
wavelength, the higher the frequency and vice versa.

NOT FERSALE]
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4U.COIM

1L

E. Velocttg of Wave

The distance travelled by a wave in one second is called speed/velocity of
the wave. The velocity of a wave is represented by the letter (v). The S..
unit for measuring the velocity of a wave is meter per second (m/s or ms' ).

S

The characteristic of sounds by which a shrill sound can be distinguished
_frem a grave one is called pitch of the sound. It depends upon the
- frequency. The greater the frequency, the higher the pitch and vice versa.
The frequency of the voice of ladies and children is greater than that of
men. Therefore, the voices of ladies and children are shrill and of high
pitch.

& | oudness of Sound

It is such a characteristic of sound by which a loud and a faint sound can be
distinguished. When we talk to our friends, our voice is low but when we
address a public gathering our voice is loud. Loudness of a sound depends
upon area of vibrating body, amplitude of vibrating body and distance
jrom vibrating body. A loud sound carries more energy than a soft sound.
Loudness is measured in units called decibels (dB). ((( m\

Making sounds - |
‘When two objects cnlllde sound is produced Hit § &5
two spoons together and hear the sound. A flute is
a musical instrument. When we blow air into it, a

'a:...,‘ '

‘Fl'l

sound is produced. Sounds are also produced while
hammering the nail and ringing the school bell.

Sounds which are unwanted and loud are called
noises.

Fig. ‘1_0.3 M;Jkin sounds
NOT FORSALE
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Point to pander - T =

-

What are some sources of noise in gour enwronment"" How do the nmses uﬁect >
gou? ; . . i N A= .

We know that sound is produced

by a vibrating body. A simple = SR oh
B n pendulum also vibrates but it does _" S' e W””’“F
- not produce any sound. The reason
is that its vibrations are very slow.
A human ear can hear a sound only
if its frequency lies between 20Hz
to 20,000Hz. In other words, a
human ear neither hears a sound of |
frequency less than 20Hz, called #5
infra sound nor a sound of F Rt b g persy

frequency more than 20,000Hz, = =" " m__e & = G.,gs

called ultra sound. Sounds of frequency beyond 20,000 Hz are inaudible
because the eardrums cannot vibrate so rapidly. The audible jrequencg

range differs a little, for different persons. The above mentioned audible ‘ |

|

frequency range is only an average. It also decreases with age. Young

children can hear sounds of 20,000 Hz frequency but old people cannot
hear sounds even o_f 15,000 Hz frequencg

eof uencg Ties between 2,000
Hz thB 600 Hz. It is snlent far humans but m:t jur dogs be:uuse tl'le:r audible
ﬁ'éwency rangeis much more than humans, |

perfect24u.com
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Art'ivitl} 10.2
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Match the sounds producing instruments with their applic
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To judge that some one is at the door.

b

1
b |-._f,_
s

" ="";
I8 =T
T

Warns about incoming danger.

Attracts our attention towards the person
on line.

Help to listen news, music and other
infermative programs.

Play the cassettes of the religious scholor
and music.

Alarm you about the smoke of fire.

L e Ty LT 1
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Alert people to the danger.
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Activity 10.1

| = 'Udible_ fréqumc-g Ruﬁg"es'_oj various a

—_
" - 1 — r p
3 - -k T =41 k. .
_— - | ——

nimals

T T - &

1 Cow 23.....35000
~ Elephant e A e
bR Pigeon 457000 - -
= Owl FETECE 20012000
e 50......46000
45.....64000
_ 2000.....110000
| Frog | 100....3000
Pl T 000 100000
e Human il 20:......20,000 ’
Gold fish | 20 ...3000

A = Wiitwe animals can hear sounds of
= | S ‘Which animal can hea Iowﬁtdamdswh:d}hummsmnm?

T
- A — o

h jugbest frequencies?

Application of different sounds in our daily life

» Doctors use ultrasound to examine a patient internally.

* Manufacturers of concrete slabs use ultrasound wave to C

cracks and cavities in slabs. |
* Animals are able to pick up some infrasonic noises which warn them of

natural disasters before they happen generally earth quakes and

tsunamis.

» Whales, elephants, giraffes and alligators etc. communicate over

distance of hundred miles through infrasonic sounds.

perfect24u.com
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o e

> A wave in which the particles of the medium vibrates back and forth parallel

i to direction of wave is called the longitudinal wave.

" |- A wave in which the particles of the medium vibrates up and down
perpendicular to the direction of motion is called a transverse wave.

| ! » The distance between two consecutive crests or two consecutive troughs of a

transverse wave is called the wave length.

» The maximum displacement of the particles of the medium from their original

undisturbed positions is called amplitude of the wave.

> The time required to complete one vibration is time period.

> The number of complete waves or cycles produced in one second is called
frequency of the wave.

» The distance travelled in one second is called speed of the wave.

+ The characteristic of sound by which a shrill sound can be distinguished from

a grave one is called the pitch of the sound.

« Loudness is such a characteristic of sound by which a loud and a faint sound

can be distinguished.

- A human ear can only hear a sound of frequency between 20Hz to
20,000Hz.

"ap
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smp= Exercise

@A. Colour the circle for the best Sl.litﬂbil: ﬁnswgf.

i. Sound waves are:

Olongitudinal -O trunsverﬁe - O xrays O electfqrqagnetic
i Which one of the following media is wc}rst for transmitting sound waves?
(O water Qiron O vacuum O wood
iii. Which of the following is related to the pitch of sound waves?
Owave length  Ospeed (O amplitude (O frequency
v A human ear can hear a sound only if its frequency lies between.
} ()20—200 Hz O 20-20,000 Hz
s O2—20Hz O 20—2000 Hz

v. The maximum displacement of the particles of the medium jrdm their
original undisturbed position is called.

() pitch Otime period () _fréquencg 2= ampli;qdé

.ﬂ Match Column | items with Column'll iteius.

Sound

| " Human ear
i=='========_-=—=====_
S

| poon sound

; Amplitude |
String | Shrill

L en—

NEOT FORSALE
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@C. Write down the short answers to the jollowing questions.

i. What happens to the sound of a sitar or rabab string if you shorten the string?

ii. What is the frequency range of hearing in humans?

iii. Explain the wavelength, frequency and amplitude of sound and give
their units. |

iv. Why a sound cannot be heard on themoon?

v. Define pitch. Which factor is responsible for high and low pitch sounds.

@D, Write dﬁwﬁ detailed answers to the following questions.

.. How sounds are produced and propagate with special reference to

longitudinal waves?
ii. Investigate objects in home and surroundmgs that are designed and

made to produce different sounds.
iii. State the factors on which sound depends.

Use materials jmm home such as cans, cups, tubes, paper, plastic, metal,
rubber bands, tape, combs, balloons, hangers, ‘string, jloss bottles, boxes,
straws, etc. : = .

- Work with your group to build your instrument. Think about how you can adapt or

| '.change materials to change pitch through length rnass volume, . - e

Presentand phggaur instrument, wcplamh!gwb,a you chqse the materials you did,

SENR L

- hw sﬂuﬁd is heatd through gaur medmm and haw you plunned and plaged

perfect24u.com
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- @+ At the end of tigis unit, the students will be able to:

* Define current.

® Make parallel and series circuits.

* Investigate about types of circuit used for different purposes.
* |dentify a disadvantage of a series circuit.

* Differentiate between current and energy.

* Explain the effects of electric current in daily used appliances. '
¢ Describe voltage.

W= VA s SyE

e e i TN it o

o 1T I T LT A

- * Explain the resistance as an opposition to the flow of current.

g & * Describe the relationship between voltage and resistance.

-4 ¢ Measure current by using different devices.

® List the major uses of electricity in homes.

i ® List electrical hazards and precautionary measures to ensure the safe use of
1 electricity at home.

4 . N e

* Describe why elzctricity is dangerous to humans.

95 - -

¥
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Introduction

Electrical instruments are used everywhere in our lives. We live in the

age of electricity. It lights up our homes, cooks our food, powers our
computers, television sets and other electronic devices. Without

electricity, our lives would be completely different and less
comfortable. In this unit you will try to understand how electricity

flows from a power source through wires to your home, offices,
factories etc. You will also study about the electrical hazards and

precautionary measures to ensure the safe use of electricity at homes.

Electric current

Science tidbit:. - o+

Current is a flow of

When you switch on a television, computer,  § L

iron, d er or a torch, the electrons in Gharged poiticies of

iron, -eep _free:z ro ) s ~ charged carrier, not

the wires begin to flow through the wires.  qqy of charges.

This flow of electrons is called current and We—— .

represented by symbol “I”. A current is A

measured in amperes (or amps). When the current reaches the device
T

the source, the device starts working.

Activity 4

e
TEN
‘ ',-

. What do you see when the switch is on?
- Turn the switch off. What do you see now?

- o i e T B
L e ey e ol "
. ey - o T o
- < q - - L
P Te A T e P = T =
= + - - _—
=
g

o g ] = - if b ue - X | o i =
_..L.i:i"'l‘:.:":- A EPEvRE, 'l,'_l";‘r_'l:f'!: e e YN | Ey =AY = ¢ LT ~F r A5
e I g . | ) - . - - -
| | | A simple circuit
! " = )= - = S — - Pt = : 4 . i - : ; - g 2 1
- a ,__ & e _."_..J"r B, = \ .-j. - _‘_: b - - ;- L s _. % ':;_:"‘L_;'l ::-I:F .=y r:_ . 2 "'_: :‘1__:_ r— al ] -4-‘: % oy _..' r . = = * - —
—_— e T = B - = o e F - -..,_...'_ —— N = i § . = i

|
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12 Electric circuit _

8 An electric circuit is the path along which Sen

| electric current flow. It consists of following

components.

® Power sources / Battery

® Connecting wires

® Electrical components such as bulbs,
switches etc.

An electric circuit is a complete unbroken path

through which electric current can flow, such a

circuit is called a closed circuit. If there is

break in a circuit, no electric current will flow,
such a circuit is called an open circuit.

&> B

Science tidbit
A switch is used to close or
break a circuit. Closing the
~ switch completes the
- circuit while opening it
breaksthecircuit.

Closed circuit Open circuit ‘ - _ T z":ﬂ'-g:_.‘?-l: .
= =4 ﬂf: : = A

Fig. 11.1 Types of circuit —
11.2.1 Types of electric circuits _ T
‘Components of an electrical circuit or electronic circuit can be connected in

many different ways. The two simplest of these are called series and
parallel.

A. Series Circuit:

RWaas

T

- A series circuit is the one in which all the devices | electrical components are
connected one after another, with no branches as shown in figure 11.2. It
- consists of a single pathway through which current can flow.
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The current flowing through each
electrlcal component in a series circuit is
same. If one of the components in the
circuit is broken then no current will
move through the circuit because there
is only one path. There is no alternative

route. | |
Example Fig. 11.2 Series circuit

1. Strings of decorative light—the little bulbs are in series.
2. Batteries in the remote control — they are in series.

B. Parallel Circuit

A parallel circuit is a closed circuit in
which the current splits into two or more
branches before recombining to
complete the circuit as shown in figure ‘
11.3. The current flowing through each
‘branch in a parallel circuit may be same
or different. Each load connected in a

separate path receives the equal circuit _
voltage. Fig. 11.3 Parallel circuit

If there is a break in one of the branches in the circuit, current can still flow
through the other branches.

Example

FE chandelier: Al the light bulbs are in

parallel.
2. Electrical appliances in your house: Al
appliances are in parallel to the main

supply. 2
Fig. 11.4 Chandelier

NOT EORSALE
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EL ,th!;: eIz

d) Whl[e connectmg cells in series, aw ;

e

-must connect thea__._.'.’. Live termnr!al oj one
to the negative tenmnal of the ,otﬁbr ds
‘ ShDWﬂ ' A

b)) While connecting cells in p‘al‘allg
must connect the positive terminal gf one
to the pm;ve termmal qf the othkr

_I.J.I. -_g—_,J

. Current and energy

Electrical current is the flow of electrons
through a closed circuit measured with
an ammeter in ampere (A). Electrical
energy is the amount of heat generated
due to resistance during the flow of
current for a certain period of time
measured in watts or joules. Energy can
be transformed from one form to
another. A light bulb transforms electric
energy to light energy. A radio and
electric bells transforms electric energy
to sound energy. A fan converts electric

energg mt,oLmechancal ener gg

:"il

.. -_

Each material oﬂers reslstunce
-f-fmaﬁﬁmfw rent throughit.

_—,f.e

J,‘I : &= =

; Currem: flowing in a wire always gives rise to a
-mugnetlc field around it. It can deﬂect a magnetic needle when placed near

it. Electmmagnets are. used in electnc bells, electric motors, loud speaker
etc.
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Electrodes

B. Chemical Eﬂects Electric current

can bring chemical ghanges For example,

when electric current is passed through

copper sulphate soltmﬂn by using carbon yy4roge
electrodes, a chewc&k reaction takes  99s

-|-|_ -"_"" _;'1

place to form copper metal and oxygen
gas at electrodes.

Oxygen Gas

—— Water with
some sulphuric
acid

Fig. 11.5 Electrolytic cell
The chemical effect of current is used in:

i. electroplating ii. the extraction of metal
iii. the purification of metals

C. Heating Effect: When an electric '
current is passed through a wire, the ﬁ
wire becomes very hot and produces

heat. This effect is utilized in dlﬂerent

electric appliances like electric bulbs,
iron and room heater etc. Fig. 11.6 Electric appliances

-Volta,gi and resistance

The potential difference between two points

iron Electric Bulb Room Heater

‘the measure o_f energg prowded by a cell = . _
‘battery or the main supply to the components. The unit “volt” is named ajter
the ltalian physicist Alessandro Volta who invented the first chemical

battery. Voltage is represented by the letter “V”. '

11.5.1 Resistance _
Resistance is the opposition to the flow of

current. The lower the resistance, the higher

positive
potential

e _®

the current in the circuit and vice versa.  F#9- 11.7 Circuit showing
potential difference

NOT FORSALE
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than the current in step 1?

Resistance causes some of the
electrical energy to be transformed
into heat.

Resistance is represented by "R” and
measured in ohms (Q).

All electrical components including

' - Fig. 11.8 (a) Fig. 11.8 (b)
bulbs, switches and wires have 5y iorer Digital Voltmeter :
electrical resistance. |

Science tidbit | _ |

A dimmer switch makes use of resistance to slow the fan. When you
turn a dimmer to slow the fan, you are actually increasing the
resistance in the circuit so that less current flows through the circuit.
When less current flows, the fan becomes slow.

In a series circuit, the resistance increases as more bulbs are added. Each bulb

reduces the flow of current and it’s resistance is added to the total resistance of
the circuit.

Activity 11.2
1. Set up the circuit as shown. On the switch
and observe the brightness of the bulb.
Measure and record the current in the circuit,
2. Connect another bulb in series to the first
bulb as shown. On the switch and observe the -

brightness of the two bulbs. Measure and
record the current in the circuit.

Are the bulbs brighter or dimmer than the
bulb in step 1? Is the current higher or lower |

Bmag R
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In a parallel circuit, resistance decreases as more resistors are added. Each

resistor provides an alternate route for the current to flow.

Activity S

1. Set up the circuit shown. On the
switch and observe the brightness of the
bulb. Measure and record the current in
the circuit. |

2. Connect another bulb in parallel to
the first bulb and ammeters in the circuit
as shown. On the switch and observe
the brightness of the two bulbs. Measure

cmd md the current in the mam mrcmf '

e .i

and each branch.

Are the bulbs bnghter or dlmmer than
the bulb m smp 12 Is the current higher
ser than the current in step 17

The relationship between voltage, current and resistance is described by

Ohm's law.

11.5.2 Relationship Between Volitage and Resistance

Voltage = Current X Resistance

Ohm's law tells us that the current (1) flowing through a circuit is directly
proportional to the voltage (V) and inversely proportional to the resistance

NG
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4 DI

.Measuring current by using diﬂérent devices

An ammeter is the device to measure the amount of
current in an electric circuit. It is connected to the
circuit in series so that the full current passes through
it. An ammeter has very low resistance.

The voltage or potential difference between two
points is measured by a voltmeter. It is connected in
= parallel with the circuit. Voltmeters generally have a

= = very high resistance.

. Kilowatt Hour

Electrical energy is commonly consumed in very large
quantity for the measurement of which joule is a very
small unit. Hence, a larger unit of energy is required
which is called kilowatt hour. It is the amount ofJ
energy obtained by power of one kilowatt in one
hour. The kilowatt hour (kWh) is the energy used by a

device at a rate of 1000 watts in one hour.

1 kWh = 1000 W x 1 hour
1 kWh = 1000 W x 60s x 60s = 36000004

The energy in kilowatt hour can be obtained by the following formula.

Fig. 11.9 Ammeter

Fig. 11.11 Meter

Watts x time (in hours)
The amount of energy in kWh =

1000
. Paging the price

Suppose you watch cricket world cup on television for several hours each
day. During one month you watch the matches for a total of seventy hours
and your television uses two hundreds watts of electric power.

NOT FORSALE
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netfe

The electric company PESCO charges 3.23 rupees for each kilowatts hours
of electric energy, how much does it cost to watch seventy hours.
To solve this problem begin by changing watts to kilowatts.

77 200 watts = 200/1,000 = 0.20 kW
Then you multiply the kilowatts by the number of hours.

0.20 kW x 70 h = 14 kWh
Finally you multiply kWh by the cost per kWh.
o 14 kWh x 3.23 rupees per kWh = Rs. 42.7/-

So, electric company will charge you 42.7 rupees for watching the cricket
1 world cup on televiSion. e ol

ricity at Home

afe Use of E
A. House wiring
Electricity is supplied to each house
through a main cable which
contains a live wires and a neutral
wire. A main wire switch as'well asa
main circqbreaker are fitted in the _ '
path of thia ie wire. AN <the Fig. 11.12. House appliances in parallef

household appliances are connected in parallel as shown in Fig 11.12.

To avoid the risk of electric shocks, the metal body of an electrical appliance
is earthed. Earthing means to connect metal case of electrical appliance to

the earth by means of a metal wire called earth wire.

r -
- i -
3
T . :

FUSE -} S2 S3

)

Toaster Lamp Heater

b -ﬂ &

. Earthing of electrical appliances

perfect24u.com
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C. Fuse

A fuse is a safety device having a short length of a thin wire made up of tin
or tin-lead alloy having low melting point. It melts and breaks the circuit if |
the current exceeds a safe value. The fuse works on the heating effect of |
current. A fuse wire is connected in series in the electric circuits.

'Fig. 11.14 Fuses of different sizes

D. Three Pin Plugs

They are designed so that electricity can be
supplied to electrical appliances safely and
reduce the chances of receiving an electric shock.
The earth pin on a plug is longer than the live and
neutral pins, so that the earth pin cannot be
inserted into the live or neutral hole of the socket
even by mistake. Fuse is present with it, which

breaks the circuit if too much current flows. Fig. 11.15 Three pin plugs

E. MCB (Miniature Circuit Breakers)
It automatically switches off the electrical circuit
during abnormal condition of the network (i.e

overload or faulty condition). MCB is much more
sensitive to current than fuse.

Line

Fig. 11.16 MCB -
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F. ELCB (Earth Leakage Circuit Breaker)

The main purpose of ELCB is to prevent injury to
humans and animals due to electric shock. It detects
small stray voltages on the metal enclosures of
electrical equipment and interrupts the circuit if a e g
dangerous voltage is detected. P 11.12F148. .

2 27 -

11.9.1 Precautionary measures to ensure the safe use of electricity at home

' | We must use electricity with extreme care. Here are some safety precautions 56
| totake to ensure the safe use of electricity. 3

1. Do not touch electrical appliances with your wet hands because water
can conduct electricity.

. Do not insert anything into power sockets.

2
3. Do not use appliances which are damaged or have exposed wires.

.. Do not change the bulb while light switch is on.

“
5. Do not overload an electrical socket by plugging too many appliances
into it. |

¢. Do not repair electrical appliances yourself. Get a qualified electrician to
do it. |

r,._".ff i}

Safe use of electricity at home

FERSALE

perfect24u.com



https://www.perfect24u.com/
https://www.perfect24u.com/

11.9.2 Why Electricity is Dangerous to Humans?
Did you know that an electric current can pass through the human body?
Besides electric shock, it can cause burns, nerve damage and death. Most
of the parts of human body are composed of water which makes humana |
good conductor for electricity. The nerves in the human body are electrical
conductor and they carry messages in the form of electrical signals. They

act like a circuit in the body. That is why when a high current passes
through a body, one can get electric shock.

* The flow of electrons is called current.

» The path for the flow of current is called circuit.

* A series circuit provides one path for the flow of currentin the circuit.

» Parallel circuit provides separate paths for flow of current.

« Therate of flow of electric charge through @ wire is called current.

* Electric current has magnetic effect, chemical effect and heating effect.
* Voltmeter is a device which is used for measuring voltage.

« Ammeter is a device which is used for measuring current.

* A circuit breaker is an electric safety device used to prevent over loading in
high current flow.

+ To avoid the risk of electrical shocks, the metal body of an electrical appliance
is earthed. | e
* A fuse is a safety device of a thin wire having low melting point which melts
and breaks the circuit if the current exceed a safe value. :

asen

[
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o~ Exercise

.mColour the clrcle for the best suitahle answer.

. A juse IS used to: |
() prevent electrlcal ﬂcw . () save eléctrical energy
() prevent excessive current () increase voltage

ii The earth wire is used to: ' i

O Prevent excessive current flow

O Prevent electrical shocks
() Prevent the appliance form exploding

O Protect the appliance from fluctuating voltages

i Charge in motion produces:

O Current O Voltage O Circuit O Energy
iv. The larger unit of electricity is: ' |
Cdalies =k = OWatt ) Kilowatt (J Ampere

v. Two kilowatt hour is the energy

( 3600000 joule € 720000 joule ) 800000 joule ¢ 10800000 joule
@B.Name the parts labelled in the diagrums' and also name the
types of circuits.

LET FEREALE
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@C. Write down the short answers to the _féllowing questions.

i.  Name the commercial unit of electric energg?
ii. Describe the junction oj MCB.

iii.What is the function of a fuse in a circuit? Briefly describe how it works

iv. Suggest an advantage of connecting the lightings in a room in parallel instead
of in series circuit?

v. Which electrical component can be used to open or close a circuit?

&% @D.Write down the detailed answers to the following questions.

i. Define circuit. Explain series and parallel circuit with diagrams.

ii. What are some hazards of electricity from the power mains? Suggest
five safety precautions to take while using electricity from the power
mains.

ii. Explain the effects of electric current in daily use appliances.

Project

Design and build a simple series and parallel circuits with LEﬁbulbs with holders,
wires and battery. | = o | |
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- Unit 12
|| Investigating the Space
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At the end of this unit, the students will be able to:
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* Explain the Big Bang Theory of the origin of the Universe.
® Describe a star using properties such as brightness and color.

® ldentify bodies in space that emit and reflect light.

B el L e ) i

b | * Suggest safety methods to use when observing the sun.
Define the terms star, galaxy, Milky Way and the black holes.

..
(TESERVFCS 5
T AT A
0

® Explain the types of galaxies.
® Explain the birth and death of our sun.

- ® Evaluate the evidence that support scientific theories of the origin of the universe.
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® ldentify major constellations visible at night in the sky.
* Describe the formation of black holes.

» Explain the working of a telescope.
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The sun which sustains all the life on our planet is only one of the
billions and billions of stars that exists in this universe, whereas, the
planet Earth on which we live is only a tiny speck in the vast space

called universe. The billions of stars which exist in the universe are not

N

Wy

distributed uniformly in space. These stars occur in the form of clusters

of billions of stars called galaxies. In this unit, you will study about
star, galaxies, milky way and the black holes.

i

What is beuond our solar sustem?

Qur solar system is an extremely small part of the universe. This universe is
immensely vast. According to scientists, most of the universe is empty
space. However, this expanding universe contains gases, dust, stars and
galaxies. Galaxies are the building blocks of the universe. | o '
How and when did the universe come into bemg" This and many such :

questions may arise in our mind. E_f]‘orts have been made bg scientists like

Edwin Hubble, Arno Penzias and Robert Wilson in understanding the

nature and origin of the universe.
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12.1.1 Big- Bang Thecar;ﬁ

e Space

i One of the most popular theories
|| about the beginning of this
g universe is the big-bang theory. =3
' The big-bang theory explains the z
% formation of heavenly bodies like 5
.. planets, stars and galaxies etc.

This theory was developed from

the observation of the universe  Fig 12.2 The origin of the univ.
which shows that galaxies are moving away from each nther at greatspeed =
in all directions. According to the big-bang theory, "all the matter in the
universe was originally concentrated in one micro meter”. About 15 billions
years ago, this superdense and extremely hot atom exploded with a big-
bang and the matter and energy dispersed in all directions throughout
space leading to the formation of galaxies of stars and other heavenly

bodies. This bl?bang ﬂ!l,eorg oj the origin of the universe was proposed by
Edwin Hubble. &4
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ake a model u_f the expanding universe.

» Take small circles from sticky labels.

» These circles will be considered as galuxles in your
model.

» Take a large balloon and blow it up partlallg Nk g
» Paste the sticky circles on the partially blown up =

~ balloon. (you can also draw spots on the balloon).
* Hold the end ojthe balloon to keep the air from escaping.
* Balloon represents the universe and the circles are galaxies.

- Now fully blow up the balloon until it is completely inflated.

* Observe what happens to the galaxies (sticky circles).

* What does this experiment tell you about the expanding universe?
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| 12.2 Bodies that emit and reflect light in space
- @ Objects in space that emit light are the —_—

V

2INAEYG
Scuhce tia

sun, stars, galaxies, nebulae, meteors etc. nce 1 ==

- ® Objects in space that reflect lightarethe | gqch gécS:{d_t _aoo"”'qﬁoﬁéégi
Natural satellites (moon), artificial tonﬁe? of hg&’}ogen are
satellites, comets, asteroids. ahd '

meteoroids in spaceetc.

Sun is a hot bodg that emits dangerous radiation which can damage our
eyes if you viewed it directly. Before viewing the sun make sure of the
following safety precautions:
® A pinhole or small opening is used to
view the image of sun on a screen §
placed a half meter beyond the | A
opening.
® Use two or three x-rays film sheets
for viewing the Sun.
® Specially designed solar telescopes
or solar binoculars should be used. Fig 12.3 Using Eclipse glasses
® Eclipse glasses or welder’s goggles rated 14 or higher should be used.

We have all seen the twinkling stars that decorate the night sky. A star is a
luminous ball of gases, mostly hydrogen and helium, held together by its
own gravity. A star emits energy in the form of heat and light. There are a

few hundred billions stars in the milky way galaxy alone and billions oj
galaxies in the universe. The sun is the nearest star to planet earth. It

sustains life on earth through the heat and light it emits. Stars can be

classified in terms of brightness and colour.

NOT EORSALE
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12.4.1 Colours of stars

Stars come in a range of colours, from reddish
to yellowish to blue. The colour of a star
depends on surface temperature. A star
might appear to have a single colour but
actually emits a broad spectrum of colours. = =
Different elements or compounds absorb and * of he
emit different colours or wavelengths of light. during
In terms of colour, we can classify stars a '
orange, yellow, blue, red and white. The Juma
colour of our sun is yellow.

1274.2 Brightness of Stars

The brightness of a stars depends on its distance from earth and the
amount of energy it emits.

12.4.3 Star Distonce
The distances among the stars are very large and are ever increasing. The

distance between stars is measured in light years. One light year is the
distance covered by light in one year. Light rays travel at a speed of
300,000 km/second. The light from the sun reaches the earth in about 8
~ minutes. The sun is the nearest star to planet earth. After the sun the next
nearest star is Alpha Centuari which is 4.5 light years-away from earth.

 When we look at stars in the night sky, they appear to make patterns.
These stars have been grouped together into different patterns called
constellations. In ancient times,. people saw the different constellations in
the sky and imagined various figures resembling animals or people by
joining different stars of the constellations such as Big Bear, Scorpion etc.

perfect24u.com
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These stars patterns are still used by
astronomers to make star maps. With these
 figures, we can identify the stars and can

ascertain the place and time on earth.
These are visible in the north and appear to be

revolving around the pole star called Polaris. Some major constellations are
shown in figure 12.4.

Polar star

Fig. (a) Ursa major constellation (or Great bear
or Big bear constellation

Ursa major
I‘ ' constellation

. Fig. (b) Method to locate the pole star with
the help of ursa major constellation

Fig. (c) Arrangement
of major stars is orion
constellation '

Fig. (d) Libra t;onstellation

Fig. 12.4 Some constellations

NOT FERSALE
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ﬁ Galaxies

g We know that a galaxy is a vast system of billions of stars, which also
§ contains a large number of gas clouds and dust and is isolated from similar
L systems.

5

USSR
COLPRRIT RS 45 o AU P e e I T i g T e

R s v e BT P AN TR R TRATE TR R S T PR 6 R I e 1T PO SO L Y P T T AR S A B T
il
| W :

A

e W
: N

Fig. 12.5 Galaxy
Two important galaxies in the universe are:

i. Milky way galaxy ii. Andromeda galaxy
i. The Milky way (Qur own Galaxy)
The Milky Way is a galaxy in which our solar

system resides. The Milky Way galaxy is a spiral
type of galaxy. It contains several hundred
billions stars. The view of the Milky Way galaxy
from above is shown in Fig. 12.6. The stars are
not uniformly distributed in the plane of the disc
but are arranged in spiral arms emerging from the Fig. 12.6 Milky way
nucleus of the galaxy. The stars in the Milky Way
galaxy are slowly rotating about its center.
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ii. Arndromeda Galaxy
The Andromeda galaxy is the closest galaxy to
the Milky Way. It is the only galaxy that can be
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2 There are many types of galaxies in the universe. The three main types on
‘& thebases of shapes are as under:

i. Spiral galaxies

Those galaxies which have a flat disk like
shape with a bulge in the center and have a
few or many spiral or curved arms, are

called spiral galaxies for example, Milky
- wayand Andromeda.
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i1 . ii. Elliptical galaxies
; | Those galaxies which have oval shape are
1 called elliptical galaxies. An elliptical galaxy

''§ contains only old stars, new stars cannot
form in most of them. These galaxies do not
rotate like spiral galaxies. For example,

{
z Messier32. M60 and M87.

118 lrregular gaiaxiei

These galaxies have no definite shape these

galaxies are not very common. For example,
1 Magellanic cloud and IC5152.

Fig. 12.10 lrregular galaxy

_ Formation and Death of a Star

‘1] A star takes million of years to form from a cloud of gas and dust. It begiris
to shine when the nuclear fusion starts at its core. When stars run out of
hydrogen and grow in size, they eventually turn into red giants, which later
turn into blue giants and white dwarfs before they explode. This leads to a
supernova. The outer layers blast out to space and what is left is the
collapsed core, which becomes a neutron star or a black hole.
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Our Sun was formed in a cloud of gas and dust about 4.5 billion years ago.
It will continue to consume hydrogen in its core while emitting light and heat
for another 5 billion years or so. Then it will swell to about 100 times its
present diameter. Its outer surface will then cool to a red glow. It will become
a red giant. Eventually, the sun’s outer layer will drift into space exposing a
hot, dense core called a white dwarf. This stray star will use helium as its
nuclear fuel. When this runs out, the star will cool and fade forever.

Fig. 12.11 Steps imvolved i formation and death of @ star

Black holes are some of the strangest and most fascinating objects found in .

outer space. They are objects of extreme density with such strong
gravitational attraction that even Iight cannot escape from their grasp if it

~_comes near enough. A black hole may be formed when a very big Ob_]ECt
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undergoes uncontrolled
contraction (a collapse) because

S el S RRC SRR
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of the inward pull of its own

gravity. Sometimes black holes ; |
are made when the center of a & & ;
very big star falls in upon itself or & . ; 1
collapses. Black holes are L "i .
invisible. The presence of a black NS | | : ‘|
hole can be felt only by the effect Fig. 12.12 Black hole
of its gravitational field on its neighboring objects in the sky.

b - [ e -_— [P — Y

Sctence tidbit % i Sl
Scientists have found proof that every large galaxy contains a supermassive
black hole at its center. The supermassive black hole at the center b_f'the Milky
“Way galaxy is called Sagittarius A. It has a mass equal to about 4 million suns.
and would _flt msrde a verg large ball that could hold a few rnillion earths.
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Activity 12.2
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1 How to make aWorking telescope?

Viaterie neecer Two lens (one thin and other thick), el ebjectiva<__
lens—plastic?

Two card board, tubes one with large diameter and the Narrow view
eyepiece

other with small diameter and scotch tape.

N
= 1. .

Fix the thin lens on the tube with small diameter.
Now fix the thick lens on the tube with large
diameter with the help of scotch tape.

1 _._._._—n—..-__.__.l-h_._-_—h__ _L‘ _..1

L
L
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Cheap, pl
Slide the small tube open end into the open end of '}'I:..E.fm
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large tube to make telescope
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Observe the object through smail lens (eye piece).
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> Stars are heavenly bodies which have light of their own.

* Galaxies are the building blocks of the universe. There are billions of galaxies i
the universe. Each galaxy has billions of stars.

® All the galaxies are travelling away from each other at a high speed.

e According to the Big-bang Theory "all the matter in the universe was originally:

concentrated in one very hot lump which exploded with a big-bang and rnatter:
dispersing in all directions through space. ' :

» The Milky Way galaxy is a spiral type of galaxy. It contains several hundrecf
billion stars.

* A black hole is an object with such a strong gravitational field that even Ilght’
cannot escape from its surface. :

» The stars which appear in the form of closed grnups and patterns are known - ag
constellations.

Proje ct ;‘ Mcoke t; tabelied mode! of a solar system.
Find out: '.
@ The largest planet
& The most distant planet to orbit the sun
& The planet which supports on diversity of life
& The number of moons in each planet.
¢ The distance of each planet from the sun.

NOT FORESALE
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= e Exer cise _ |
.ﬁi&hurthonrde_fortbckuniubkm
i. The building block of the universe is:

OeEarth O Sun O Galaxy O None of these
i Light rays travel at speed of:

O332kms™ O 3000kms” O 300,000kms™ O 300Kms"
iii. The milky way is: ' '

|
f
b
ot
-

v A black hole has a very strong:

() Electric field ®) Gravitational field
O Magpnetic field O Electromagnetic

- v. The light from sun reaches the earth in about:

O 4 minutes O 6 minutes () 8 minutes O 10 minutes

@B. Write down the short answers to the jollowing questions.
‘.. What are the characteristics of black holes?

ii. Write the name of our galaxu? What is its sha e"’
| g y: P

ii. What is constellation? Name two constellatlons
‘v State the Big Bang theory.

v- Arrange the following celestial bodies according to their average
size, starting from the smallest to the largest:

& Define a light year? Why is the light year a useful unit for measuring distance
between stars than kilometer?

ii. Explain the birth and death of our sun.
i Define the following with examples.

e. an artificial satellite f. ablack hole

HET FORSALE
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GLOSSARY -

acceleration: Rate of change of velocity.

amino acids: Carbon, hydrogen, oxygen and nitrogen compounds the
composition of which are determined bg gonts.

anion: A negatively charged ion.

atomic number: The number of protons or number of electrons in an
atom. '

atomic symbol: The letters fepreser;tin.g each of the elements.

atomic weight: The average weight ﬁj an atom.

atom: The smallest part of a substance that can take part in a chemical
reaction. Click the smallest particle of a chemical element that can exist.
boiling point: The temperature at which a liquid boils and turns to
vapour. '

bond: A chemical link between atoms.

capacitance: The ability of : system to store an electric charge.
carbohydrates: The major energy source within plants and animals:
sugars, starches and glucqse__pcl__g_mers. 3 '
carbon: The basic element in aI'I-orgahic compounds.

catalyst: a substance that alters/increase the rate of a chemical reaction
without itself undergoihg any permqrient chemical change.
cation: A positively charged jon.

cell: the smallest structural and functional unit o]‘ an organism.
charge: The amount of unbalanced electricity in a system. Either positive-

or negative.

mmm
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' ! chemiical equation: The mathematical representation of a chemical reaction.

& chemical reaction: The trans_formai:ion of substances by the
rearrangement of their atoms.

compound: A substance containing more than one element.

conduction: Heat or electricity transfer through molecular interaction, eg: : i
heat passing along a metal bar.

convection: Heat transfer through the movement of a fluid, ég: warm air rising.

crystal: Solid substance with a reqular geometric arrangements of atoms.

diffraction: The deviation in the path of a wave that encounters the edge
of an obstacle.

diffusion: The random movement of molecules within a fluid. _
electric current: A flow of electrons through a conductor, the size of the
current is proportional to the rate of electron flow. |

electrons: Negatively charged atomic particles.

electromagnetic waves: Waves with both an electric and magnetic

component. They are: radio, micro, infra-red, visible light, ultraviolet, X

and gamma rays.

tlcctrolgtc: An ion solution that is an electrical conductor.

element: A substance composed of atoms all with the same atomic number.

A substance that cannot be split chemically into smaller substances.

S SR~ RS UL L 2 RS, LRI R e U HLTT AR

energy: The capacity to do work. Work is done by transferring enerqy
from one from to another. For example the chemical energy in a fuel is

~converted to thermal energy as it burns. See also Laws of

‘] Thermodynamics.
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enzymes: Biological catalysts, proteins that control specific p'rocesses_
within the body.

| fats: Molecules of fatty acids or glycerol. Used as a food store, insulation

and for shock absorption.

field: A region in space that is defined by a vector function. Common fields

are: gravitational, electric and magnetic.

- fission: Splitting the nucleus of an atoms into smaller units.

force: An action (transfer of energy) that will accelerate a body in the direction _':_- =

of the applied frequency. The rate as which periodic motion repeats itself.

. fundamental particles: Those particles that are not known to contain

" any smaller components: leptons, quarks and guage bosons.

. heat: The internal energy of a body (substance).

1B ‘hydrocarbon: Compounds containing only hydrogen and carbon atoms.

ion: Atom with an unbalanced electrical charge caused by the loss or gain

B of one or more electrons.

ion bond: A bond formed by the electro-magnetic attraction between ions
of opposite charge.

isotope: An element that has more or less neutrons than normal. Many
isotopes are radioactive.

kinetic energy: The energy possessed by a body in motion.

light: The visible part of the electromagnetic spectrum: red, orange, yellow,
green, blue, indigo and violet. White light is a combination of all the above colours.
magnet: A body which produces a magnetic field. All magnets are di-pole
and follow the rule that like poles repel and unlike poles attract.

mass: The quantity of matter in a body.

m@?m@m
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metals: Elements characterised by their opacity, malleability and thermal
and electrical conductivity.

molecular formula: The number and types of atom in a molecule. For
example the molecular formula of methane is CH,, one atom of carbon and
four atoms of hydrogen. o
molecule: A group of atoms bonded together. It is the smallest part of a
substance that retains the chemical properties of the whole. '
monomers: Small molecules that link together to form a polymer.
neutralization: Areaction in which the characteristics oj"an acid orbasedisappear
neutrons: Particles with zero charge forming part of an atomic nuclei. 3
quark hadrons.

organic compounds: Substances that contain Carbon.

ozone: An isotope of oxygen that blocks ultra-violet radiation. Normally
- found in the stratosphere. ‘
photosynthesis: The conversion of water and carbon—dnoxnde by plants
into glucose and oxygen. Light is used as an energg source.
polymerisation: The repetitive bonding of small molecules (monomers)
to produce large molecules (polymers). | |
polymers: Long chain molecules such as PVC, nylon or DNA produced by
-~ the polymerisation of monomers. |

potential difference: The voltage diﬁerence‘ between two points.
Electricity flows from a high to low level of potential.

potential energy: Amount of useable energy within a body at rest.

power: Amount of work done per second.
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Angiography 22
Asexual reproduction 29
Atomic numbé_r 67

B _

Big bang theory 140

Black holes 146

Breathing and burning processes 10
Bronchi 8 |
Buccal cavity 3

Budding 31

C

Causes of refraction 100
Chemical change 79

- Chemical formulae 70
Conduction of heat 88
Constellation 142
Constipation 7
Consumers 40
Convection 99
Critical angel 101
Cross pollination 33 *
Current 127
Cutting 29

D s

Diarrhea 6

. Digestion2
Digestive glands 5
3 Dispersion of Light 105
- Distillation 59

Ecosgstém 39
Electron shells 67
F

Fertilization in plants 34

Fertilizers 82
Food web 51
Frequency 115
G

Good and bad conductors.89
H

Habitat 41

Heart 17

Human transport system 16
Hydrocarbons as fuel 81

i _

Impurities in water 57
Internal structure of heart 17
Internal structure of leaf 25
Irreversible change .77
Isotopes 72

L

Large Intestine 4

Larynx 8

Law of constant composition 73
Layering 30
Lungs 8
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Mass number 68
Mechanism of exhalation 9

‘Mechanism of inhalation 9

M

Nose 18

O

Oesophagus 3

P

Parts of typical flower 31
Pericardium 17
Periscope 103

Petals 31

Phloem 24

Pitch 116

Plastics 83
Pneumonia 12
Pollination 32
Producers 40

R

Radiation 92
Rainbow 105
Refraction 98
Refractive Index 100
Reproduction types 31
Respiration 7
Respiratory system 7

Reversible change 77
Root 24

S |
Self pollination 33 .

Sepals 31
Sexual reproduction in plants 31

Soap 91

Sound waves 111
Source of water 56
Stomach 3

Structure of atom 66
i

Thermos flask 93
Time period 115

‘Trachea 8

Transport in plants 24

Tuberculosis 11

U

Uses of water 61

v

Valency 69

Vena cava 18

w

Water for life 55
Water treatment Plant 59
Working of heart 17
X

Xylem 24
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The seeking of
Knowledge is obligatory
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for every Muslim.
(Al-Tirmidhi # 74)
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