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LESSON DEVELOPMENT  
 
Reaching the Age of Adolescence 
Adolescence and Puberty 

• Animals, as well as human beings, can reproduce only after a certain age or time 
period in their lives after growing up into an adult. 

• This is because of changes in hormones in their bodies that make them capable of 
reproduction. 

What is adolescence? 

• It is a time period in life when the body leads to reproductive maturity and 
experiences some changes. 

• This time period may vary in different individuals. 

• The adolescence period includes the teenage and therefore adolescents are often 
called Teenagers as well. 

Adolescent Period in  Begins at age around  Ends at age around  

Boys  11 years  18 or 19 years  

Girls  10 or 11 years  18 or 19 years  

  

Figure 1: Time Periods in Human Life 
What is puberty? 

• Puberty is the time period in life when animals and human beings become capable 
of reproduction. 

• The changes that occur in the body during the adolescent age are an indication 
that an individual is reaching puberty. 



Changes at puberty 
What changes occur in humans at puberty? 

Changes Explanation 

The height increases suddenly 

• The bones of the legs in the arms of 
a person start to grow longer and 
hence a person becomes taller in 
the puberty age. 

• This increase in height occurs until 
the age of 18 in both boys and girls. 

• However, it is observed that girls 
grow faster than boys initially. 

Change in the shape of the body 

• As boys and girls enter into the time 
period of puberty their body shapes 
start to change. 

• The boys generally experience a 
change in chest and shoulders as 
they become wider. 

• In girls, the area below the waist 
becomes wider. 

• However, the changes in boys and 
girls are different because the 
muscle growth in boys is higher 
than that in girls. 

Change in voice 

• A change in voice is accomplished 
as the body hits puberty, especially 
in boys. 

• The voice box or the larynx 
develops in boys. 

• It can also be seen as an enlarged 
part of the throat in boys and is 
named as Adam's Apple. 

• Boys also experience a hoarse voice 
for some time due to the changes in 
the larynx. 

• The larynx in girls, on the other 
hand, is not visible because of its 
smaller size. 



Increased sweat and oil production in the 
skin 

• There are sweat glands and oil 
glands (called sebaceous glands) 
present in our bodies which start 
secreting more oil and sweat during 
the puberty age. 

• Many times girls and boys get acne 
and pimples on the face during the 
excess secretion of these glands. 

Development of sex organs 

• By the time girls and boys hit 
puberty the reproductive organs 
are developed completely. 

• In males, the sperm production 
begins. 

• In females, the size of the ovaries 
increases and it starts releasing the 
eggs. 

Mental, emotional and intellectual maturity 

• During the adolescent age, the 
brain has the maximum learning 
power. 

• The way of thinking of individuals 
starts to change. 

• It is also observed that girls and 
boys start feeling self-conscious. 

• They may also feel a little 
uncomfortable and insecure due to 
sudden changes in the body. 
However, all these changes are 
completely normal. 

 

Figure 2: Adam's Apple in Boys 
What happens due to a sudden increase in height of adolescents? 

• It may not happen that all the parts of the body would grow at the same rate in 
this age. 



• Hence, sometimes the legs and arms of teenagers appear oversized or not in 
proportion with respect to their bodies. 

• But with time everything comes in proportion. 

Why height of family members is generally similar? 

• The height of a person is a characteristic that they receive from their parents. 

• Hence, in general, the height of a person is similar to the height of a family 
member. 

• But it is also recommended that adolescents should eat a proper diet which is rich 
in vitamins, minerals and other nutrients that can help in their growth. 

What are secondary sexual characters? 
• At puberty, some changes occur in both males and females that distinguish them 

from each other. The features that develop in them are called Secondary Sexual 
Characters. 

• In boys some secondary sexual characters are: 

• facial hair growth 

• growth of hair on the chest, under the arms and pubic area 

• Some secondary sexual characteristics in girls are: 

• development of breasts 

• the growth of hair under the arms and the pubic area 

How the changes in the human body occur at the time of puberty? 
What are hormones? 
There are endocrine glands present in humans with secrete chemical substances in the 
body is called the Hormones. These chemical substances are responsible for changes in the 
human body at the time of puberty. 

The hormones act as messengers and are responsible for transporting signals for one cell to 
another.  Hence they evoke responses from various organs of the body and tissues. 
Hormones have certain properties or characteristics such as: 

• They are secreted by the endocrine glands. 

• They circulate in the body fluids. 

• They are responsible for regulating the behaviour of the target cells. 

• They cause long term effects in the body like change in behaviour, change in 
growth, development of organs, puberty menopause etc. 

• Hormones are secreted in limited quantities from time to time whenever they are 
required by the body. 

• Different glands present in the body are responsible for secretion of different 
hormones. 

• The nervous system regulates the flow of hormones in the body.  



The endocrine glands are also called Ductless Glands because they secrete the hormones 
directly into the blood. In males, the testes secrete the male hormones or the testosterone. 
In females, the ovaries secrete the female hormones or the estrogen. 

 

Figure 3: The Endocrine Glands in Humans 
What are pituitary glands? 

There are pituitary glands present in the body switch control the production of the 
hormones by endocrine glands in both males as well as females. 

Role of hormones in initiating the Reproductive Function 
The part of the body for which a particular hormone is meant is called the Target Site. The 
endocrine glands secrete the hormones in the blood and it reaches the target site. Then the 
target site response accordingly. 



 

Figure 4: Hormones initiate puberty 
Reproductive Phase of Life in Humans 

The ability of production of gametes in humans last until certain time period only. This time 
period varies between males and females. 

Reproductive Phase in Females 

• It begins from the age of 10 to 12 years and lasts until the age of 45 to 50 years. 

• When females hit puberty, the eggs or ova start getting mature. 

• One of the ovaries then releases the mature ovum around 28 to 30 days. 

• The wall of the uterus at this time, when the egg is released, becomes thick to hold 
the egg in case if fertilization occurs and the egg develops. 

• When the fertilization does not take place, the lining of the uterus sheds along 
with the egg and the blood vessels. 

• This results in menstruation or bleeding in females. 
• The first menstrual flow occurs at puberty and is called the Menarche. 
• When the menstrual flow stops, it is termed as Menopause. 

• The whole menstrual cycle occurs because of female hormones. 

Determining the Sex of the Baby 
• We know that there are 23 pairs of chromosomes present inside the nucleus of 

every human cell. 

• These chromosomes have a thread-like structure and they always occur in pairs. 

• The chromosomes help in determining the sex of the child. 



• Out of the 23 pairs of chromosomes, 2 of them are sex chromosomes called X and 
Y. 

• Females have two X chromosomes and males have one X and one Y chromosome. 

• The gametes contain only one set of chromosomes that is either an X or a Y. 

• The egg of the female contains an X chromosome always. 

• However, the sperm can contain only one of the X and Y chromosomes. 

• So if the sperm that contains a Y chromosome fertilizes with the egg which 
contains the X chromosome, the zygote develops into a male. 

• On the other hand, if the sperm contains an X chromosome and fertilizers with the 
egg which contains X chromosome, the zygote develops into a female. 

• Hence the sex of the child depends upon the chromosomes of the father and not 
the mother. 

 

Figure 5: Determination of Sex in Humans 
Hormones other than Sex Hormones 

Other endocrine glands that are present in the human body are: 

Glands Hormones Location and Function 

Thyroid 

 

Thyroxine 

It is found at the front of 
the neck, between the 

windpipes. 
It has a brownish-red 
color and secretes a 

collection of hormones 
called as Thyroid 

Hormones. 
The thyroid hormone 
controls the rate of 



metabolism in body 
Lack of Thyroxine results 

in Goitre 

Pancreas 

 

Insulin, 
Glucagon 

The Pancreas is almost a 
6 inch long gland located 
behind the stomach. 
It produces digestive 
enzymes, glucagon and 
insulin.  
The insulin maintains 
glucose level in the blood. 
The glucagon prevents 
the insulin levels from 
getting too low in the 
body. 
The insulin activates 
when the blood glucose 
levels are high while the 
glucagon activates when 
the blood sugar levels are 
low. 
Lack of insulin in body 
leads to diabetes 

 Adrenal 

 

Adrenaline 

Adrenal glands have a 
size almost of a walnut 
and are located above 

the kidneys. 
They secrete more that 

150 hormones in the 
human body for various 

purposes. 
Adrenaline helps in 

managing stress  as it 
increases the blood sugar 
levels, dilates the pupils, 
increases the heart rate, 

enhances the blood 
supply to the muscles 

It also maintains a 
balance of salt in the 

blood. 

Pituitary gland 
Growth 

hormone 

The pituitary gland has a 
size as small as pea and is 
located inside the skull. 



 

It is also called as the 
master gland as it 

controls the function of 
all other glands. 

It also secretes prolactin 
that simulates the 
production of milk. 

The growth hormone is 
responsible for the 
growth of a person. 

Parathyroid 

 

Parathormone 

The parathyroid glands 
are located behind the 

thyroid glands. 
The parathormone 

maintains the level of 
calcium in the body. 

If they produce excess of 
hormones it can lead to 
severe effects such as 

kidney stones and brittle 
bones. 

Pineal Gland 

 

Melatonin 

It is also known as 
the Third Eye, and is 

located between the two 
halves of the brain. 

The Melatonin is 
responsible for the 

working of the internal 
clock of the body. This 
means it influences the 
cardiac rhythm or the 

sleep-wake cycle of the 
body. 

Role of hormones in completing the life history of insects and frogs 
• Insects like silk moths and some animals like frogs undergo the process 

of metamorphosis which results in drastic changes in their bodies. 
• The insect hormones control the process of metamorphosis in the insects. 
• In frogs, thyroid releases thyroxine which controls the process of metamorphosis 

in them. 
• The thyroxine only produces with the help of iodine that is present in the water. 



• If there is a lack of iodine in water the tadpoles would never turn into adult frogs. 

Reproductive Health 
Factors that lead to overall well being in adolescents: 

 

Figure 6: Reproductive Health in Adolescents 
1. Nutritional Health of Adolescents 

• The adolescent age requires a balanced diet which is rich in nutrients such as 
proteins and carbohydrates along with vitamins and essential minerals. 

• This is needed because the bodies of adolescents are changing and developing at a 
rapid rate at this time. 

• Healthy and nutrition-rich diets are essential for their right growth. 

• Also, they should avoid foods such as chips, soft drinks and soda as they have low 
nutritional value. 

Food Item Major Nutrient Function 

Pulses and nuts Proteins Growth, repair of body cells. 

Oranges and amla Vitamin-C 
Keep the body healthy by providing 
resistance. 

Sugar and roti Carbohydrates Provide energy 

Oils  Fats Provide energy 

Vegetables  
Vitamins and 
minerals 

keep the body healthy and disease free. 

2. Personal Hygiene 

Personal hygiene also plays a role in maintaining the mental and physical well being of 
adolescents. Here are a few ways they can maintain their personal hygiene: 



• Having bath daily as the sweat glands and the oil glands secrete high amounts of 
sweat and oil in the skin which can lead to bad odour. 

• Maintaining cleanliness of the body as there can be chances of getting a bacterial 
infection otherwise. 

• Females should take note of the menstrual cycle and prepare themselves 
accordingly. 

3. Physical Exercise 

• Exercising not only keep the body fit but also helps in relieving stress and 
maintaining mental well being. 

• Therefore, adolescents should indulge in sports, exercises, walking, cycling and 
other physical activities. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
ASSIGNMENT  

         

 
 
 
 
 



 
5. Fill in the blanks : 
1.The period of life, when the body undergoes changes, leading to reproductive 
maturity is called _____________________. 
2.The age at which reproductive organs become functionally active is called 
____________________________. 
3.Increase in height occurs during _______________________. 
4.____________________ are external characters which are directly not involved in 
the process of reproduction. 
5.The changes which occur during adolescence are controlled by 
________________________________. 
6.The hormones are produced in special organ are called 
__________________________________. 
7.Endocrine glands are also called _______________________ glands. 
8.In frog metamorphosis is controlled by _____________________ hormone. 
 

6. Answer the following : 
 

1. Name the sex hormone in humans. 
2. Name the disease caused due to deficiency of the hormone thyroxine. 
3. Name the hormone produced by the adrenal gland. 
4. Name the master gland. 
5. What are the type of sex hormones produced by males ? 
6. How many pairs of chromosomes as human body cell contain ? 
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LESSON DEVELOPMENT 

Quick Revision: 
Biosphere: Part of the Earth that supports life is called the biosphere. It is here that all living 
organisms exist. 
Biodiversity: Variety of organisms that exist on the Earth, their interrelationships, and their 
relationship with their environment is called the Biological Diversity and the Biodiversity. 
Wildlife Sanctuary: This is a protected area where animals can live in their natural habitat 
without any disturbance. 
National Park: This area is reserved for wildlife allowing them to freely use the available 
habitats and natural resources. 
Biosphere Reserve: Biosphere reserves are larger areas of land which aim to conserve the 
wildlife as well as the traditional life of the tribal living in the area (allowing them to use the 
plant and animal resources to some extent). 
Deforestation and Its Causes 
Deforestation means clearing of forests for different purposes, such as timber and other 
uses of land. 

Major reasons for deforestation are: 

  

Clearing woods to procure land for 
cultivation and grow more food for 
the ever-increasing population 

Using wood as fuel, to make furniture, 
and for industrial purposes (e.g., wood 
pulp is used to make paper) 

  

Using the land for building houses 
and factories 

Forest fires and severe droughts also 
lead to deforestation. 

Consequences of Deforestation 

 

Why would deforestation lead to an increase of carbon dioxide in the atmosphere and 
global warming? 



Plants use carbon dioxide for photosynthesis and release oxygen maintaining the 
atmospheric balance. Fewer trees mean that less carbon dioxide will get recycled in this 
manner. 

Carbon dioxide traps heat rays reflected by the Earth which increases in temperature on 
the Earth and leads to global warming. 

How does deforestation cause droughts and reduction in rainfall? 

When trees are cut down, the percentage of carbon dioxide in the atmosphere increases 
which causes global warming. Moreover, plants absorb water from the soil and release it in 
the air through transpiration. It is this moisture in the air which eventually turns into clouds 
and returns to Earth as rainfall. 

Deforestation and increase in temperature on the Earth disturb the water cycle, which 
leads to a reduction in rainfall and droughts. 

What is desertification and how is it caused? 

Desertification is the process by which a fertile land turns into a desert. Deforestation is a 
major cause of desertification as it exposes the top layer of soil to natural forces like wind, 
water and sunlight. With no roots to hold the soil, it gets eroded quickly and the lower, 
hard and rocky layers of the soil get exposed. These layers have less humus and are less 
fertile. Gradually, fertile lands turn into deserts. 

How does deforestation affect the quality of soil? 

The forests add humus to the top layer of the soil. Their roots hold the soil together and 
allow the surface water to seep into the soil. Due to desertification: 

• the soil erosion takes place, 

• physical properties of the soil change and it becomes less fertile (its nutrient 
content and texture changes), and 

• the water holding capacity of the soil decreases which may lead to floods. 

Conservation of Forest and Wildlife 

 

What is wildlife conservation? 

Wildlife Conservation is the practice of protecting endangered plant animal species and 
their habitats in an effort to maintain the ecological balance. 

How does the government conserve our forests and wildlife? 

The government lays down rules, regulations and policies to protect our forests and 
wildlife. Besides, it also earmarks rich flora and fauna habitats as protected areas where the 
following activities are prohibited: 

• Cutting down trees 

• Grazing cattle 

• Hunting 

• Plantation and cultivation 



• Poaching (illegally killing or capturing wild animals) 

Biosphere Reserve 
A Biosphere Reserve is an area which aims to conserve the biodiversity of the area as well 
as its culture. It may contain other protected areas within it. For Example, Pachmarhi 
Biosphere Reserve has a national park called the Satpura National Park and two wildlife 
sanctuaries called the Bori Wildlife Sanctuary and the Pachmarhi Wildlife Sanctuary. 
Biosphere Reserves in India 

There are 18 biosphere reserves in India, which are: 

 

S. No. Name State 

10 Achanakmar-Amarkantak Biosphere Reserve Madhya Pradesh, Chhattisgarh 

14 Agasthyamalai Biosphere Reserve Kerala, Tamil Nadu 

12 Cold Desert Himachal Pradesh 

16 Dibru-Saikhowa Assam 



8 Dihang-Dibang Arunachal Pradesh 

15 Great Nicobar Andaman and Nicobar Islands 

11 Great Rann of Kutch Gujarat 

3 Gulf of Mannar Tamil Nadu 

13 Khangchendzonga Sikkim 

6 Manas Assam 

2 Nanda Devi Biosphere Reserve Uttarakhand 

1 Nilgiri Biosphere Reserve Tamil Nadu, Kerala and Karnataka 

4 Nokrek Meghalaya 

9 Pachmarhi Biosphere Reserve Madhya Pradesh 

18 Panna Madhya Pradesh 

17 Seshachalam Hills Andhra Pradesh 

7 Simlipal Odisha 

5 Sundarbans West Bengal 

Flora and Fauna 
Flora: Plants found in a particular area are referred to as the flora of the area. 

For Example, flora in the Pachmarhi Biosphere Reserve includes: 

 

 

Sal Arjun 

 

 



Teak Silver Fern 

 

 

Mango  Jamun 

Fauna: Animals found in a particular area are referred to as the fauna of the area. 

For Example, fauna in the Pachmarhi Biosphere Reserve includes: 

 

 

Blue-bull Wolf 

 

 

Leopard Barking Deer 

 

 



Cheetal Chinkara 

Endemic Species 
Species: A group of living organisms that can interbreed with each other are called 
a Species. It means that only members of one species can reproduce offspring that are 
fertile and can give birth to future generations. Members of a species look like each other 
and share many characteristics. 
Endangered Species: Species whose number diminish so much that they might face 
extinction (or vanish off the face of the Earth) are known as Endangered Species. There can 
be endangered animals as endangered plants. 
Endemic Species: Species of plants and animals that are exclusively found in a particular 
area are called Endemic to that zone, state or country. The endemic species are not found 
anywhere else naturally. 
For Example: 

Endemic flora of the Pachmarhi Biosphere Reserve includes sal and wild mango. 

 

 

Sal Wild Mango 

Endemic fauna of the Pachmarhi Biosphere Reserve includes bison, Indian giant squirrel and 
flying squirrel. 

 

 

Bison Wild Mango 



 

Flying Squirrel 

Wildlife Sanctuary 
Wildlife Sanctuaries are reserved forests where wild animals are protected and provided 
with suitable living conditions. Unlike a zoo, animals in wildlife sanctuaries live in their 
natural habitat and are free to roam anywhere as they like. 
People living in Wildlife Sanctuaries can: 

• Graze livestock, and 

• Collect firewood or medicinal plants. 

Activities prohibited in wildlife sanctuaries include: 

• Killing (poaching) animals 

• Capturing animals 

These activities in wildlife sanctuaries are punishable by law. 

Wildlife Sanctuaries in India 

 

Indian wildlife sanctuaries have unique landscapes which include broad-level forests, 
mountain forests, and bushlands in deltas of big rivers. They protect several threatened 
wildlife species such as golden cat, pink-headed duck, black buck, white-eyed buck, gharial, 
marsh crocodile, elephant, rhinoceros, python etc. 

Unfortunately, people encroach upon the land of these protected forest areas and destroy 
them. 



There are 543 wildlife sanctuaries in India, which include as many as 50 tiger 
reserves which focus on the conservation of the tiger. The tiger reserves work under 
Project Tiger. Jim Corbett was the first tiger reserve of India. It is situated in Uttarakhand 
and is also the oldest national park in India. 
Project Tiger is a government initiative to protect tigers. Its objective was to ensure the 
survival and maintenance of the population of tigers in India. 
Similarly, some of these wildlife sanctuaries are called bird sanctuaries as they focus on 
protecting birds. Keoladeo National Park, for example, was a bird sanctuary before it 
attained the National Park status. 
Some national parks focus on conserving a particular species, For Example, Jawai leopard 
sanctuary which is in Rajasthan. 
National Park 
National Parks are large forest reserves that attempt to preserve the entire ecosystems 
within the area including the landscape, flora, fauna, and historic objects of the area. 
Satpura National Park is the first Reserve Forest of India. Within this forest, you can find 
the finest Indian teak as well as rock shelters which are evidence of the prehistoric human 
life in the area. 

 

There are a total of 55 rock shelters in Pachmarhi Biosphere Reserve which also feature 
rock paintings depicting figures of men fighting with animals, hunting scenes, dancing, and 
playing musical instruments. Many tribal are still living in the area. 

National Parks in India 
There are 104 national parks in India. Top 10 of these national parks include: 

• Jim Corbett National Park, Uttarakhand 

• Kaziranga National Park, Assam 

• Gir Forest National Park, Gujarat 

• Sundarban National Park, West Bengal 

• Satpura National Park, Madhya Pradesh 



• Eravikulam National Park, Kerala 

• Pench National Park, Madhya Pradesh 

• Sariska National Park, Rajasthan 

• Kanha National Park, Madhya Pradesh 

• Ranthambore National Park, Rajasthan 

Why do animals become extinct? 
Disturbances in the natural habitat of animals make it difficult for them to survive and 
hence, become extinct. For Example, dinosaurs became extinct thousands of years ago. 
Why do we need to conserve animals? 

Animals, such as lizards, snakes, owls, and bats, play a particular role in an ecosystem and 
help in maintaining its balance. They form part of food chains and food webs. We need to 
conserve different life forms to make sure that the natural balance does not get disturbed. 

What do we mean by an ecosystem? 

An ecosystem refers to the living organisms and non-living components of a place, including 
plants, animals, microorganisms, climate, soil, river deltas etc. 

Red Data Book 
International Union for Conservation of Nature (IUCN) maintains a record of all the 
endangered animals and plants in the world and calls it Red Data Book. India also maintains 
its own Red Data Book which keeps a record of endangered plants and animals found in 
India. 

 

The Golden Toad now makes the Extinct as well as the Extinct in the Wild lists of the IUCN 
Red List. 

There is a Red Data List too, which is also known as IUCN Red List of Threatened 
Species or IUCN Red List which classified all known plant and animal species into nine 
groups: 

• Extinct: No known individual of the species is alive. 
• Extinct in the Wild: No known individual of the species in the wilderness. They 

exist only in captivity. 
• Critically Endangered: Species that are at extremely high risk of being extinct in 

the wilderness. 
• Endangered: Species that are at high risk of being extinct in the wilderness. 
• Vulnerable: Species that are at high risk of being endangered in the wilderness. 
• Near Threatened: Species that are likely to become endangered in the near future. 



• Least Concern: Species which are found in abundance and is not at risk. 
• Data Deficient: Species about which we do not have enough data to assess its 

extinction risk. 
• Not Evaluated: Species which has not yet been evaluated on the criteria adopted 

by the IUCN. 
Species that fall in the Critically Endangered, Endangered and Vulnerable categories are also 
referred to as Threatened Species. 
Migration 

 

Migration is the movement of birds, animals or humans over long distances to live in a new 
location permanently or temporarily. 
Migratory birds are birds that fly to far away areas every year to avoid harsh and 
inhospitable weather conditions in their natural habitat. They cover long distances to reach 
another land and lay their eggs. 
Recycling of Paper 



 

Why should we recycle paper? 

We need to cut 17 full-grown trees to make one tonne of paper. We can easily reuse and 
recycle paper for five to seven trees. Reducing our consumption of paper can save trees 
and also save water and energy used to manufacture paper. 

Besides, it can also help in reducing the use of harmful chemicals that are used to make 
paper. 

Reforestation 



Reforestation is the opposite of deforestation. Here, we plant new trees to restock forests 
that have been destroyed. 
In India, we have the Forest (Conservation) Act which aims to preserve and conserve 
natural forests and meet the basic needs of the people living in or near them. 

Reforestation can happen naturally or can be done artificially. If a deforested area is left 
undisturbed for some time, the forests grow again. However, we cut more trees than the 
ones that grow on their own and hence, we should plant trees to promote reforestation. 

Ideally, we should plant as many trees as had been cut down and the new trees should be 
of the same species as the earlier ones. 

 

Padma Shri Jadav 'Molai' Payeng, the Forest Man of India is an environmental activist and 
forestry worker. He is from Jorhat, India and single-handedly planted and nurtured a forest 
encompassing an area of 1,360 hectares across several decades along the sandbar of the 
River Brahmaputra. He was awarded Padma Shri - the fourth highest civilian award in India - 
in 2015 for the feat. The forest he planted is called 'Molai forest' after him. 

 

 

 



ASSIGNMENT  

1. Fill in the blanks. 

(a) A place where animals are protected in their natural habitat is called 

______ 

(b) Species found only in a particular area is known as ______ 

(c) Migratory birds fly to faraway places because of ________ changes. 

2. Differentiate between the following. 

(a) Wildlife sanctuary and biosphere reserve 

3. Discuss the effects of deforestation on the following: 

(a) Wild animals 

(b) Environment 

(c) Villages (Rural areas) 

4. What will happen if 

• we go on cutting trees 
• the habitat of an animal is disturbed. 
• the top layer of soil is exposed. 

Answer in brief. 

5. Why should we conserve biodiversity? 
6. Protected forests are also not completely safe for wild animals. Why? 
7. Some tribals depend on the jungle. How? 
8. What are the causes and consequences of deforestation? 
9. What is Red Data Book? 
10. What do you understand by the term migration? 
11. Migration of birds takes place because 

(a) they like to travel 
(b) to find abundant food 
(c) to meet other birds 
(d) none of these. 

12. Growing new trees in forests is known as 
(a) deforestation 
(b) desertification 
(c) afforestation 
(d) none of these. 

13. A species found only in one particular place is known as 
(a) endemic 
(b) vulnerable 
(c) endangered 
(d) extinct. 

14. All type of plant life is known as 
(a) fauna 
(b) flora 



(c) forest 
(d) none of these. 

15. The variety of life on the earth is commonly referred to as 
(a) biodiversity 
(b) biosphere 
(c) afforestation 
(d) none of these. 
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Chemical Effects of Electric Current 

Conductors and insulators 

 

Figure 1 Conductors and Insulators of Electricity 

• A conductor is any material or substance that allows electricity to flow through it. 

• An insulator is any substance or material that prevents the flow of electricity through it. 

• Any substance can be called as a conductor of electricity if it allows movement of charges 
through it. 

• The electrons of the conductors can flow freely (they are delocalized) and hence can take 
electric current through them. 

• Insulators do not allow the flow of charges through them because their electrons are 
tightly packed with their particles. 



 

Figure 2 Delocalized Electrons in a Conductor 

• Some materials can allow a little flow of electricity through them and are called poor 
conductors of electricity. 

• Some materials can allow the complete flow of electricity through them and are called 
good conductors of electricity. 

• Every material may conduct electricity in certain situations. For example, air is a bad 
conductor of electricity but in case of thunderstorms and lightning it carries electric 
charges through it. Hence, materials are always classifies as good and poor conductors of 
electricity rather than conductors and insulators. 

Can liquids conduct electricity? 

• Not all liquids can conduct electricity. However, some of them can be regarded as good 
conductors of electricity while others as poor conductors of electricity. 

• Water containing salts and minerals dissolved in it always conduct electricity. 

• Distilled water which does not contain any salts cannot conduct electricity. 

• Any solution of acids or bases can also conduct electricity. 



 

Figure 3 Liquids that are Poor and Good Conductors of Electricity 

How do liquids conduct electricity? 

• Different substances when mixed in water and electricity is passed through them can 
break apart and form positive and negative particles or ions in the water. 

• These ions can pass the electric current through them. 

• The more is the number of ions in a liquid the better conductor it is of electricity. 

• That is why distilled water is a poor conductor of electricity but salt water is a good 
conductor of electricity. 

• However, many compounds do not form any ions on mixing them with water and 
therefore they are poor conductors of electricity such as sugar water, oil and alcohol. 

 

Figure 4 Set up to detect if a liquid can conduct electricity 



Why LED bulbs are more suitable for testing the electrical conductivity of liquids? 

• The electric current often causes heating effect due to which the filament of the bulb gets 
heated up and glows. 

• However, some liquids are capable of conducting electricity but they are weak conductors 
of electricity. Hence current passes through them but it is not that strong enough to heat 
up the filament. As a result, the filament would not light up in the case of such liquids. 

• However, the LED bulbs can detect the flow of even a small amount of electric current as 
well. Hence, LED bulbs are suitable for testing the electrical conductivity of liquids. 

What is electrolysis? 

The effect in which components of a compound get split due to passing an electric current 
through it is called electrolysis. 

 

Figure 5 Electrolysis Process 
What is an electrode? 

An electrode is a conductor of electricity that can carry electric current into non-metals and 
other poor conductors of electricity. 

What is an electrolyte? 

A solution that breaks into its ions on passing electricity through it is called an electrolyte. 
Electrolytes are used in the process of electroplating. 

What are an anode and cathode? 

The positively charged electrode is called anode and the negatively charged electrode is 
called cathode. 

What are anions and cations? 

An anion is a negatively charged ion and a cation is a positively charged ion. 



Effects of an electric current 
• Heating effect: electric current causes heating of the electrical equipment. For example, 

the filament of a bulb gets heated up due to electric current and therefore glows. 
• Mechanical effect: electric current can lead to generation of mechanical energy in 

appliances. For example, fans and motors work due to this effect. 
• Magnetic effect: electric current can give rise to the magnetic field of a substance. 
• Chemical effect: electric current can lead to the production of chemical energy or chemical 

reactions. 
 
 
Chemical effects of electric current 
We know that when an electric current passes through solution it ionizes and breaks down 
into ions. This is because of chemical reactions that take place when an electric current 
passes through a solution. Depending on the nature of the solution and the electrodes used, 
the following effects can be observed in the solution: 

1. metallic deposits on the electrodes 

2. change in the colour of the solution 

3. a release of gas or production of bubbles in the solution 

 

 

 

 

 

Applications of chemical effects of electric current 
Electroplating 

• Electroplating is a process in which layer of metal is deposited on another material with 
the help of electricity. 

• Electroplating is used in many industries for depositing a layer of metal with desired 
characteristics on another metal. 

• Different metals used for electroplating are Nickel, Copper, Gold Silver, Tin, Brass, Zinc, 
Chromium and Platinum. 

Process of electroplating 

• In order to conduct electroplating right electrodes and electrolytes must be chosen so that 
metal can deposit over a material. 

• For instance, if we want to deposit copper on a material we need an electrolyte that 
contains copper in it. Similarly, if we need gold on a material we need an electrolyte that 
contains gold in it. 

• Also, we should make sure that the electrode that we are choosing is completely clean. 



• The electrodes used are made up of different materials. One of the electrodes is of the 
same metal of which the electrolyte solution is. The second electrode needs to be the 
material on which we want to coat another metal. 

• For instance, in case we want to plate copper upon brass, one electrode should be of 
Copper and the other electrode should be of Brass and the electrolyte solution should be 
any salt which contains copper in it, for example, copper sulphate solution. Consider the 
diagram given below that describes the process of electroplating of copper. 

 

Figure 6 Electroplating of copper on brass 

• Out of these two electrodes the copper electrode acts as the anode (positive electrode) 
and brass electrode acts as the cathode (negative electrode). 

• When electricity is passed through the solution, the copper sulphate breaks down into its 
ions. 

• The copper ions (they have a positive charge) get attracted by the brass electrode while 
the sulphur ions being negatively charged move towards the copper electrode. 

• As a result, copper starts depositing on the brass electrode. 

• The process of electroplating takes some time to complete. 

• The amount of time that it will take depends upon the strength of the current that is being 
passed through the circuit and also upon the concentration of the electrolyte. 

• As these two are increased the speed of the electroplating process also increases. 

Applications of electroplating 

 

Figure 7 Electroplated Objects 



• Medical equipment is made up of nickel which is harmful to the human body hence to 
avoid it from coming in contact with our body a coating of platinum or gold is applied on 
the surface of nickel. 

• Many kitchen equipments, bath taps, parts of cars etc. are covered with chromium 
coating. Chromium is an expensive metal hence the objects are created with the cheaper 
metal and chromium coating is provided. Thus, to bring a shining over the objects and 
prevent them from corrosion chromium coating is used. 

• Jewellery makers often make ornaments of less expensive metals and provide a coating of 
gold or silver upon them. 

• The tin cans that are used to store food are actually made up of iron and have a coating of 
tin on them. Iron can easily react with food and spoil it, however, tin prevents the food 
from getting reacted with iron and therefore helps in preventing it from getting spoiled 
easily. 

• Bridges and various parts of automobiles are made up of iron because it provides strength. 
However in order to prevent iron from getting rusted a coating of zinc is provided over it. 
This method is also called galvanization of iron. 

Other applications of Chemical Effect of Electric Current 
1. Extracting metals from their ores 

Pure metals are extracted from metal ores with the process of electrolysis. Electricity is 
passed through the metal ores and they get broken down into an ionic lattice and thus the 
metal is obtained separately. For example, metals like aluminium, magnesium, potassium, 
sodium and calcium are obtained from their ores in this way. 

 

Figure 8 Extraction of Aluminium 
2. Purification of metals 

The method of electrolysis is also used to purify a metal by separating it from the impurities. 
The impure metal is used as an anode which first dissolves in the electrolyte solution and 
then deposits on the cathode in the pure form. The impurities of the metal remain in the 
electrolyte solution only. Metals like aluminium, zinc and copper are purified in this way. 



 

Figure 9 Purification of Copper using Electroplating 
3. Production of compounds 

The electrolysis method is used for the production of some compounds. For example, sodium 
hydrochlorite 

4. Decomposition of compounds 

The electrolysis method is also used to decompose a compound into its constituents. For 
example, water can be decomposed using the process of electrolysis to obtain hydrogen and 
oxygen. 
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LESSON DEVELOPMENT 

A Natural Phenomenon is anything that occurs on its own in nature without any kind of 

human intervention. 

• For example, the weather of a place, fog, storms, winds, tides, volcanic eruptions 
and cyclones all can be categorized as natural phenomena. 

• Some natural phenomena can be destructive such as cyclones, thunderstorms, 
lightning and earthquakes. 

• However, there are some ways with which we can protect and prepare ourselves 
from these natural disasters. 

 

Figure 1 Examples of Natural Phenomenon 
Lightning 

• Lightning is an electric discharge or an electric spark that occurs in nature on a 
major scale. It is caused by the accumulation of charges in the clouds. 

• It can be deadly and cause the destruction of life and property. 

• In ancient times people were unaware of the cause of lightning and hence they 
were scared of it. Nowadays, scientists have evolved some precautions that can 
help us prepare and protect ourselves from this natural phenomenon. 



 

Figure 2 Lightning 
The sparks that Greeks knew about 

• The Greeks were already aware of the electric charges from 600 BC. They knew 
that when Amber (a type of resin or synthetic polymer) and fur are rubbed 
together, then amber can attract light objects like hair. 

• Similarly, woollen clothes or polyester clothes also attract hair and can produce a 
little spark or crackling sound when they are taken off from the body. This is 
because of electric charges. 

• Benjamin Franklin was an American scientist who in 1752 discovered and proved 
that lightning and spark produced from these clothes are all same things. 

What are electric charges? 

 

Figure 3 Electric Charges 

• We know that every atom comprises of subatomic particles such as electrons, 
protons and neutrons. 

• All these particles share a common property that they carry electric charges. 

• Electrons have a negative charge on them while protons have a positive charge. 



• We know that atoms carry a balanced charge however these charges may 
sometimes become out of order. 

• An object will be called electrically neutral if it is carrying a balanced proportion of 
positive and negative charges. 

• An object is called a charged object if there is an imbalance of electrons and 
protons in it. 

Charging by rubbing 

• When we rub two objects with each other they get charged due to a transfer of 
electrons between them. 

• For example, if we rub a rubber balloon with animal fur, the balloon is made up of 
rubber attracts the electrons from the animal fur. 

• This results in rubber having an excess of electrons while fur having a shortage of 
electrons. 

• In the same way, if we rub a plastic comb with dry hair the comb acquires some 
charge. 

Types of charges and their interaction 

 

Figure 4 Charged objects 

• We know that charged objects may have a shortage or excess of electrons. 

• Objects having an excess of electrons are called negatively charged while an object 
having a shortage of electrons are called positively charged. 

• For instance, when a glass rod is rubbed with silk cloth it becomes positively 
charged while the silk cloth becomes negatively charged. 

• These charged objects are now capable of attracting other charged and uncharged 
objects. 

• Objects having the same kind of charges repel each other while objects with 
different kind of charges attract each other. 



 

Figure 5 Interaction between Charges 
What is an electrostatic force? 

The force of attraction or repulsion experienced by charged objects is called electrostatic 
force.  

 

Figure 6 Electrostatic Force 
What is a static electric charge? 

Static charge or static electricity is an electric charge which does not move. Static charges 
are a result when two objects are rubbed with each other. When two surfaces come in 
contact with each other repeatedly it results in the transfer of electrons from one material 
to another. The strength of an electric charge depends upon different factors such as: 

1. The temperature and humidity 

2. Properties of the surface such as its material 

 

Figure 7 Static Charges when woollen sweater and balloon are rubbed together 

In opposite to static charge, there is an electric current. The electric current results when 
the charges flow or move from one point to another. This electric current results in glowing 
of bulb or working of all the electrical appliances. 



 

Figure 8 Electric Current 
Transfer of charges 

Charges can transfer from one object to another with the help of conduction and induction: 

• Conduction: when a charged object comes in contact with a conductor it results in 
the transfer of charges through the conductor. 

 

Figure 9 Charging by Conduction 
• Induction: When a charged object is brought near a neutral object, it results in 

shifting in the position of the electrons in the other object. 

 

Figure 10 Charging by Induction 

• The process of induction does not involve any physical contact between the 
charged and uncharged object while the process of conduction requires a physical 
contact between them. 

How the transfer of electric charges leads to conservation of charge? 



The net charge on a neutral object is zero. However, when an object receives some 
electrons from another object, the net negative charge on the first object is equal to the net 
positive charge of the second object. In this way, charges are conserved during transfer of 
charges.  

 

Figure 11 (a) Amber and Cloth both have net zero charge (b) Amber and Cloth are rubbed 
together (C) Amber and Cloth together have net zero charge 

What is an electroscope? 

It is a device which can test if an object is charged or not. Abraham Bennet developed a 
gold leaf electroscope in 1787. 

Structure of an electroscope 

• Generally, gold and silver are used to construct an electroscope because they are 
good conductors of electricity. Otherwise, copper and aluminium can also be used. 

• It consists of a glass jar having a vertical brass rod. 

• The rod is inserted into the jar through the cork. 

• The brass rod has a brass disc or horizontal rod attached to it. 

• From the other end, two leaves of gold are suspended. 

 

Figure 12 Electroscope 
Working of an electroscope 

When a charged object touches the brass disc, electric charges get transferred from the 
brass rod to the gold leaves. As a result, the gold leaves move away from each other 
depicting the presence of charges. 



 

Figure 13 Working of an electroscope 
Discharging and Earthing 

• When a charged object loses its charges it is said to be discharged. 

• When a charged object transfers its charges to the earth it is called earthing. 
Generally, every building is provided with earthing to protect it from electrical 
shocks due to leakage of electric current. 

 

Figure 14 How Earthing Protects us form Shock 



 

Figure 15 How Can we get a Shock Without Earthing 
Story of Lightning 

 

Figure 16 Lightning 

1. During a thunderstorm, the hot air moves upwards while the raindrops fall 
downloads. 

2. This leads to a separation of charges in the atmosphere. 

3. As a result, negative charges get accumulated in the lower ages of the clouds while 
positive charges accumulate at the upper edges. 

4. The ground is accumulated with a positive charge all over. 

5. These charges begin to multiply due to the increase in winds and rainfall. 

6. Although the air is a poor conductor of electricity due to heavy charges it is unable to 
restrict the electric flow after some time. 



7. The negative charges and positive charges meet which results in the production of 
electric sparks in the form of a streak of light accompanied by a sound. 

8. The streak is called lightning and the whole phenomenon is called electric discharge. 
This electric discharge can occur between two or more clouds. 

Why does lightning strikes tall buildings easily? 

We know that lightning occurs as a streak of charges that fall toward the ground. Tall 
buildings and tall trees can easily conduct the charge towards the ground. The air gap 
between these buildings and lightning is short hence they are more susceptible to lightning. 
That does not mean that short objects would not be affected by lightning.  

Lightning safety 

One should not stay at an open place during lightning and thunderstorm. Hence as soon as 
we hear any alert about lightning or thunderstorm, we should rush to a safe place such as a 
house or a building. If somebody is there in a car or bus, they should stay inside and keep all 
the doors and windows closed. One should read inside the safe place until the storm lasts. 

Do's and don'ts for lightning safety 

Outdoor Safety 

1. One should not stay in an open place such as an open vehicle like a motorbike, 
tractor, or open fields, elevated places, or tall trees. 

2. One should not carry an umbrella during the storm. 

3. If a person is around a forest they should hide under short trees. 

4. One should not get near to any poles on metal objects. 

5. One should squat low on the ground instead of laying down. 



 

Figure 17 Lightning Safety 

Indoor Safety 

1. Lightning is an electric discharge hence one should stay away from electrical wires 
telephone, cables and metal pipes during a thunderstorm. 

2. One may use a cordless phone or a mobile phone in an emergency. 

3. One should not come in contact with the running water hence one should avoid 
bathing. 

4. One should unplug all the electrical appliances in the house, for example TV, 
computers or music systems. Electrical lights do not cause any harm and hence can 
be kept on. 



 

Figure 18 Lightning Safety 
Using a lightning conductor 

• In order to protect buildings from lightning, a lightning conductor device is used. 

• When the building is being constructed a metallic rod having height more than the 
building is placed in the walls of the building. 

• One end of the rod is in the air while the other end is buried inside the Earth. 

• This rod is a conductor and hence during lightning it allows the flow of electric 
charges to the ground. 



 

Figure 19 Lightning Conductor 
Working of a lightning conductor 

• The lightning conductor rod consists of pointed ends which are made up of copper 
wire. 

• These copper wires are brought down along the building and are attached to a 
metallic plate in the ground. 

• If lightning hits the building the copper wires carry these charges quickly to the 
ground. 

Earthquakes 

• Some natural phenomena such as thunderstorms and cyclones can be predicted 
by meteorologists. However, there are certain natural phenomena that are 
uncertain and cannot be predicted accurately. One of them is an earthquake. 

• Earthquake is a natural phenomenon that occurs as shaking or trembling of the 
Earth's surface. 

• It occurs or lasts for a very short span of time. 

• The main cause of earthquake is disturbances inside the crust of the earth. 

• Deep inside the earth, earthquakes occur all the time however they are not 
noticeable on the earth’s surface. Sometimes major earthquakes occur on the 
earth surface which can be destructive. 

• Earthquakes can lead to: 

• Loss of life 



• Loss of property such as buildings, dams and bridges 

• Floods 

• Landslides 

• Tsunamis 

 

Figure 20 Destruction due to Earthquake 
Cause of an earthquake 

Earth’s surface is divided into several layers the crust, mantle, inner core and outer core. 

 



Figure 21 Layers of Earth Surface 

The outermost layer of the Earth is divided into several plates. These plates are always 
moving. 

As they move past each other or collide, disturbances are caused in the earth's crust. These 
disturbances are called earthquakes or tremors. 

 

Figure 22 Plates on Earth's Surface 



 

Figure 23 Movement of India's Earth Plates 
Other causes of an earthquake can be: 

1. Volcanic eruptions 

2. When a meteor hits the Earth surface 

3. The nuclear explosion under the Earth surface 

Although the causes of an earthquake are clear the scientists cannot predict when the 
earthquake would occur. 

What are seismic zones? 

The movement of plates causes an earthquake. Hence the earthquakes are most likely to 
occur on their boundaries. The areas that lie on the boundaries of these plates are called 
weak zones, seismic zones or fault zones. 



 

Figure 24 Seismic Zones in India 
What is the Richter scale? 

• A scale which is used to determine the magnitude or strength of an earthquake is 
called the Richter scale. 

• Destructive earthquakes have a Richter scale magnitude of more than 7. 

• A Richter scale is not a linear scale, that is, a magnitude of Richter scale 6 does not 
imply that it is one and a half times more destructive than an earthquake with a 
magnitude of 4. 



• It rather means that an earthquake of a magnitude of 6 is 100 times more 
powerful than an earthquake with a magnitude of 4. 

 

Figure 25 Richter Scale and its interpretation 
What are seismic waves? 

The earthquakes produce waves on the earth surface which are called seismic waves. These 
waves travel in all the directions on the Earth's surface. 

What is Focus of an earthquake? 

The focus of an earthquake is a point inside the earth’s surface where the earthquake 
originates. It is also called hypocenter. 

What is an Epicentre? 

The epicentre is a region on the earth’s surface that lies just above the focus of the 
earthquake is called epicentre. The earthquake does not originate from the epicentre. 



 

Figure 26 Map of Earthquake 
What is a seismograph? 

• A seismograph is an instrument which can record the seismic waves. 

• It contains a metal rod or a pendulum which can vibrate as the earthquake occurs. 

• The metal rod is attached to a pen which records the waves on the paper. 

• Scientists study these waves and then construct a map of the earthquake. 

• This also helps them in determining the power of the earthquake. 

 



Figure 27 Seismograph 
Protection against an Earthquake 

The buildings located in the seismic zones should be constructed in a way that they can 
handle major tremors. The following measures should be taken by people to make the 
houses of buildings quake-safe: 

• People should always consult architects and engineers before constructing a new 
building. 

• The roofs of the building should be kept light. 

• Timber or mud should be used in the construction of buildings rather than heavy 
materials. 

• The shelf and cupboard should be fixed to the walls so that they do not fall off 
easily. 

• Things such as photo frames, geysers, clocks and other wall hangings should be 
placed in a place that does not harm anybody if they fall off. 

• Buildings should have firefighting equipment as earthquakes may cause fires. 

 

Figure 28 How buildings can be made Quake-Safe 
How can people protect themselves from an earthquake? 



Indoors safety measures 

1. One should hide under a table until the earthquake stops. 

2. One should not stay close to heavy and tall objects. 

3. If one is in bed they should cover their head with a pillow instead of getting up. 

Outdoor safety measures 

1. One should find a place which has no tall buildings around or even trees. 

2. If a person is inside a car or a bus they should drive slowly to a clear place and be 
inside until the earthquake stops. 

 

Figure 29 Protection against an Earthquake 
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LESSON DEVELOPMENT  

Light 
What makes things visible? 

We can see the world through our eyes or our sense of sight. However, we cannot see 
anything without the light, that is, in darkness. When light falls upon or is emitted by an 
object our eyes detect that light and hence the object becomes visible to us. 

 

Figure 1 Light makes things Visible 
What happens when light falls on a mirror? 

• We know that light is a form of energy which is responsible for the sense of sight in 
the human eyes. Light can be called as a radiation that is emitted, reflected or 
absorbed by different objects. 

• A mirror is a glass having a shiny surface. When light falls on a mirror it is reflected 
back. Hence a mirror changes the direction of light that falls upon it. 

 

Figure 2 Light falling on a mirror 
The laws of reflection 
What is the reflection of light? 



 

Figure 3 Reflection of Light 

When light strikes a surface and bounces back, it is called reflection. 

Incident ray - The ray of light that falls on the surface is called incident ray. 
Reflected ray - The ray of the light that gets reflected back from the surface is called 
reflected ray. 
Normal - It is an imaginary line that is drawn perpendicular to the reflecting surface at the 
point where the incident ray strikes the surface or at the point of incidence. 
The angle of incidence (θi) - It is the angle that the incident ray makes with the normal. 
The angle of reflection (θr) - It is the angle that the reflected ray makes with the normal. 

For an incident ray, there is always one reflected ray. 

First Law of Reflection 

The angle of incidence and the angle of reflection are always equal to each other. In other 
words, the angle by which a ray of light is incident on a surface will always be equal to the 
angle by which it is reflected back from the surface. 

The Second Law of Reflection 

The incident ray, the reflected ray and normal all lie in the same plane. 

Formation of the image by a plane mirror 



 

Figure 4 Formation of Image by Plane Mirror 

• Consider the figure given above. Here object AB of height ‘h’ is placed at a distance 
‘u’ from the mirror. 

• When the rays of light from this object fall on the mirror, the image of the object is 
formed inside the mirror. 

• Consider the incident rays that fall on the mirror: AP, AO and BO. These incident 
rays are reflected back from the mirror as PA, OC and OB. 

• The rays PA and OC are diverging rays hence we can extend them behind the 
mirror to find the point of intersection that is A’. 

• Similarly, the other reflected rays are extended backwards and virtual image A’B’ 
of height ‘h’ of the object AB is formed on the mirror. 

• Characteristics of the image formed by a plane mirror are the following: 

• It has the same height as that of the object. 

• The distance between the image and the mirror and the object and the 
mirror is always equal. 

• The image is erect or upright. 

• The image is laterally inverted. 

• It is a virtual image because it is formed by the apparent intersection of 
diverging rays. 

What is lateral inversion? 

When an image is formed in a mirror the, the left side of the object appears at the right side 
of the image and vice versa. This is called a lateral inversion. 



 

Figure 5 Lateral Inversion 
Regular and Diffused reflection 

Regular Reflection Diffused Reflection 

When parallel rays of light fall on a 
smooth surface, they are reflected back 
as parallel rays only. This is called regular 
reflection. 

When parallel rays of light fall upon an 
irregular surface, they are reflected back into 
all the directions. This is called diffused 
reflection. 

It is also called specular reflection. It is also called irregular reflection. 

It leads to the formation of an image. 
It enables us to view different objects present 
in our environment. 

For example, the image formed by a 
plane mirror. 

For example, the reflection of rays of light 
through a wall 

Illuminated objects - Objects that do not produce light on their own but reflect the light 
that falls upon them are called illuminated objects. For example, the moon. 
Luminous objects - Objects which can produce light on their own are called luminous 
objects. For example, tube light, bulb, the Sun and the Stars. 



 

Figure 6 Luminous and Illuminated Objects 
Reflected light can be reflected again 

Multiple reflections can be obtained by placing more than one mirrors at certain angles to 
each other which results in reflection of light for multiple times between the reflecting 
surfaces. This phenomenon is used in certain scenarios such as: 

1. In a Periscope to see hidden objects 

2. In a kaleidoscope to see beautiful patterns 

3. In a barbershop to see the back of the head of a person getting a haircut 

 

Figure 7 Multiple Reflection of Light 
What is a Periscope? 

• A Periscope is an instrument that is used to look at objects that are not in the line 
of sight of the observer. 

• In other words, it is used to see objects that are hidden. 

• The Periscope works on the phenomena of multiple reflections of light. 



• Inside the periscope, there are two mirrors that are inclined at an angle of 45 

• Periscopes are generally used in submarines, tanks and bunkers by the soldiers. 

 

Figure 8 Structure of a Periscope 
What is a Kaleidoscope? 

 

Figure 9 Structure of a Kaleidoscope 

• It is a device that works on the phenomena of multiple reflections with the help of 
multiple mirrors. 

• It has a cylindrical structure with three plane mirrors inside it. 

• It contains several pieces of beads, broken glass, colourful bangles, pebbles etc. 

• The observer can look into the Kaleidoscope from one end and the light enters 
into the Kaleidoscope from the other end. 

• When the light falls upon these objects in the Kaleidoscope, multiple reflections of 
these objects are created in the three Mirrors. 

• This results in the formation of beautiful and colourful patterns. 



• Since the reflection of light is not always the same the observer never sees a 
similar pattern in the kaleidoscope. 

 

Figure 10 Patterns inside a Kaleidoscope 
Sunlight - white or coloured 

• The sun is the biggest source of light on the earth. 

• The sunlight is white in colour however this white light often disperses into several 
colours which results in different colours of the sky at different times of the day. 

• The white light consists of seven colours namely VIBGYOR (violet, indigo, blue, 
green, yellow, orange and red). 

• This arrangement of seven colours of a white light is called as Spectrum. 

• All these colours mixed together and form the white light. However, due to the 
reflection of light, the seven colours can split and be seen as separate colours 
rather than a single white light. 

• This phenomenon of the splitting of light into its constituents is called Dispersion 
of light. 



 

Figure 11 Dispersion of Light 

• Examples of dispersion of light: 

• Formation of rainbow due to the dispersion of white light through the water 
droplets. 

• Passing of Sunlight through a prism 

• Dispersion of light through the soap Bubbles 

• Dispersion of light on the CDs 

 

Figure 12 
The structure and working of the human eye 

• Eyes are sensory organs that allow us to see things present in the environment. 



• The eyes absorb the light rays and form a visual image and transform this 
information of the image to the brain. 

• The eye has a spherical structure which is called the eyeballs. The eyeballs are 
attached in the eye socket and various muscles are connected to them called the 
eye muscles. These are muscles allow the movement of the eyeballs. 

• The eyes are protected with eyelids. They prevent an excess of light and dust to 
enter into the eyes and therefore save the eyes from any outer objects. 

 

Figure 13 Human Eye 
The parts of the human eye 

• Cornea - It is a transparent covering present on the outer side of the eyes. It 
consists of 6 layers. Tear fluid covers cornea and protects the eye. 

• Iris - It is a dark coloured muscular structure present in the centre of the cornea. 
The Iris consists of a small opening call Pupil through which the light enters into 
the eye. The Iris has colourful pigments like grey, blue, black, green, brown etc. 
The amount of light that enters the eye is controlled by the Iris. In other words, Iris 
controls the Pupil. 

• Lens - It is like a sphere of liquid present inside the eye. The eye lens is located 
behind the Pupil which helps in the formation of an image in the eye. 

• Retina- Retina is a layer located behind the lens at the back of the eye. The eye 
lens focuses the light that enters into the eye over the retina. The retina consists 
of different Nerve cells that perform different tasks. There are sensory cells that 
detect the light. They then transform that information into an electrical impulse. 
These electrical impulses are sent to the brain via the optic nerve. Two types of 
vision cells in the retina are: 



• Rods or chopsticks - They get activated in darkness or dim-light and the 
responsible for light-dark vision. 

• Cones - they react to bright light and therefore sense colour in an object. 
• Vitreous Chamber - The inner space of the eyeball called the transparent vitreous 

chamber consists of a gel-like substance. This substance maintains the right 
pressure in the eye and maintains the stability of the eyeball. 

• Blind spot - There is a point in the eye located at the junction of the retina and the 
optic nerve where no sensory cells are present. This spot is therefore called the 
blind spot as it does not support any vision. 

Persistence of image on the retina 

• The image that is formed on the retina persists for 1/16th of a second. 

• Therefore, if one tries to move 16 still images per second of a moving object in 
front of our eye it appears as if the object is moving. This is how animation films 
and movies work. They are a collection of separate pictures which are moved in a 
sequence. 

• However, this movement is so fast, around 24 pictures in a second, that it appears 
as if they are moving. 

The vision may decrease with age 

• Normally a person can see distant and nearby objects through the eyes. 

• A person with normal eyes can read most comfortable at a distance of 25cm. 
However, this distance can decrease with age. 

• Also sometimes people can see far objects clearly but not the objects that are 
nearby (farsightedness or hyperopia). 

• Similarly, some people can see the nearby objects clearly but not the far objects 
(nearsightedness or myopia). Hence they use suitable lenses to correct such 
defects. 

• Sometimes with old age, the lens of the eye can become cloudy or foggy. This 
condition is called cataract with results in loss of vision. 

• However, this defect can be rectified by removing the old lens from the eye and 
inserting an artificial lens at that place. 

Defect in Eye Causes 

1. Presbyopia solidification of lens fluid 

2. Cataract protein structures of lens clubbed together 

3. Glaucoma abnormal pressure inside the eye 

4. Myopia due to a strong refractive index of the eye 

5. Hyperopia due to a weak refractive index of the eye 

6. Astigmatism non-uniform curvature of the cornea 

How to take care of the eyes? 

1. One should go for a regular eye check up. 

2. Wear spectacles if the eyesight is found weak. 



3. Always study or watch TV in a sufficient light. Excess or insufficient light both can lead 
to problems. Insufficient light can cause strain and leads to a headache. 

4. Do not look at the sharp source of light like the sun directly. Excess of light can 
damage the eyes. 

5. If dust enters into the eye one should not rub them and rather wash them 
straightway. 

6. Maintain a normal distance while reading or watching TV. 

7. Take a balanced diet to ensure that you get the right nutrients. 

What is night blindness? 

Night blindness also called nyctalopia is a defect in the vision in which people cannot view 
things properly in dim light or at night. It mainly occurs due to the lack of vitamin A in our 
body. Hence we should always take foods that are rich in vitamin A such as broccoli, green 
vegetables, carrot, milk, eggs, curd, papaya, mango etc. 

How can visually impaired people read and write? 

• Visual impairment is also known as vision loss. 

• A person with vision loss cannot see at all. 

• This loss of vision is up to a degree that cannot be corrected using usual means like 
using glasses or lenses. 

• The people who have no eyesight at all develop the other senses of listening and 
touching sharply which allows them to do their day to day activities. 

• However, there are certain resources that have been developed to help such 
people: 

Non-Optical Aids 

Visual Aids 
They are used to magnify words ensuring appropriate intensity 
of light falls upon the eyes so that the person can recognize the 
word. 

Tactual Aids (using 
sense of touch) 

They include Braille writer Slate and Stylus which allow a 
person to read and write.  

Auditory Aids (using 
sense of listening) 

They include devices like audio tapes, talking books etc  

Electronic Aids  
They include talking calculators and computers, closed circuit 
televisions, audio CDs, that can help visually challenged people 
in listening and writing. 

  

Optical Aids 



Bifocal Lenses 

They all are used to rectify the limitations of the eyes.  
Contact Lenses 

Tinted Lenses 

Magnifiers  

Telescopic Aids  They are used to view the chalkboard and class demonstrations.  

 

Figure 14 Magnifier Optical Aid for Visually impaired 
The Braille system 

• Braille is a tactual aid for visually challenged people that allow them to read and 
write. 

• It was developed by a visually challenged person called Louis Braille. This system 
was published by him in 1821 however the present Braille System was adopted in 
1932. 

• For many common languages including Hindi, Sanskrit, Tamil, Telugu, Mathematics 
and scientific notations a Braille code is present. 

• In the Braille code, there are 63 Dots or 63 Characters. 

• These are arranged in a cell of two vertical rows having three dots each. 

• The patterns are embossed on a Braille Sheet that allows a person to read by 
touching the pattern. Each character in the Braille system can represent: 

1. a letter 

2. a combination of letters or a word 

3. a grammatical sign 



 

Figure 15 The Braille System for English Alphabets 
Eyes of animals have different shapes 

1. Crab: Crabs have small eyes but they can look all around with them even behind 
them. 

2. Butterflies: Butterflies have big eyes that consist of thousands of small eyes which 
allow them to see in the front and at the back. 

3. Night owls (Night Birds): Night owls are able to see things more clearly in the night 
rather than day time. This is so because the cornea of their eyes is large with a large 
pupil which allows light to enter into the eye at night time. However, their eyes have 
a large number of rod cells rather than cones that allow them to see the things at 
night easily. 

4. Kites and Eagles (Day Birds): These birds can see very well during daytime but have 
decreased vision at night. This is because they have a large number of cone cells and 
a few rod cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ASSIGNMENT 

 

1. The angle between the reflected ray and the nor 

(a) angle of incidence 

(b) reflected ray 

(c) angle of reflection 

(d) point of incidence 

2. The reflection of light from a smooth surface is called 

(a) diffused reflection 

(b) regular reflection 

(c) dispersion 

(d) spectrum 

3. The nature of image formed by plane mirror is 

(a) real and inverted 

(b) virtual and erect 

(c) real and erect 

(d) virtual and inverted 

4. Type of mirror used as side view mirror is 

(a) convex mirror 

(b) plane mirror 

(c) concave mirror 

(d) ground mirror 

5. Band of seven colours is called 

(a) VIBGYOR 

(b) dispersion 

(c) spectrum 

(d) reflection 

6. Fill in the blanks with suitable word/s. 

1. Light is a form of ___________. 

2. The ray of light which strikes the reflecting surface is called ___________. 

3. The bouncing back of light after it falls on a surface is called ___________. 

4. A mirror has ___________ and ___________ surface. 

5. ___________ is the perpendicular line on the incidence point. 

6. A plane mirror forms a ___________ image. 



7.  Match the following 

Match the items given in column I suitably with those given in column II. 

 
8. What is power of accommodation? 

9. Draw diagram of human eye 

10. State the two laws of reflection. 
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LESSON DEVELOPMENT  

Stars and the Solar System 
Celestial bodies 

• The Universe includes all the stars, planets and galaxies and its size is unknown. 

• However, there is a spherical region of the universe that can be observed from the 
Earth which is called Observable Universe. 

• This Observable Universe comprises of different physical objects that occur 
naturally on their own. These objects are called celestial objects. 

• For example, the sun, the moon, the stars and the planets in our solar system all 
are called celestial objects. 

 

Figure 1 Celestial Bodies 
Astronomy 

• Astronomy is the study of the celestial objects and the phenomena associated with 
them. It is said to be one of the oldest Sciences in the world. 



• It is associated with the study of the evolution of the universe, the motion of the 
celestial objects and their formation. 

• In ancient times astronomers used to study the sky and observe the changes in it 
at the night time. With these methodological observations, they used to devise 
calendars. 

• They also help in predicting the climate of a place and the rainfall patterns. 

• These interpretations used to help the farmers in choosing the right crops for a 
certain season and in finding the right time to sow the seeds. 

• Their interpretations also help in deciding various festivals in India and the 
occurrence of seasons. 

• Nowadays, there are computers that help in methodological observations of the 
sky. 

The Moon 

• We know that the moon is a natural satellite of the earth that revolves around the 
earth in a fixed orbit. 

• Just like the earth other planets of the solar system also have their own moons or 
natural satellites. 

• Also, the moon does not emit any light of its own but it reflects the light of the sun 
that falls on it. 

• However, as the moon revolves around the earth the part of the Moon that faces 
the sun gets to light up while the other part remains in dark. 

• This results in different shapes of the moon in the sky. 

• These shapes of the lit part of the Moon are called the ‘Phases of the Moon’. 

The Phases of the Moon 

 

Figure 2 Phases of the Moon 

• The phases of the moon repeat themselves after every 29 days and there are eight 
major moon phases. 



• The day when we can see the whole moon in the sky is called a ‘Full Moon Day’. 
On this day this sunlight falls all over the moon. 

• Now as the moon revolves and changes its position, the part which receives 
sunlight starts to decrease and the moon appears as if it is getting thinner. 

• On the 15th day after a Full Moon, the moon becomes completely invisible as no 
light of the sun falls over it due to its position behind the Earth. This is called a 
‘New Moon Day’. 

• The next day the moon that appears in the sky is called ‘Crescent Moon’. 

• From this day, the moon starts growing larger until the 15th day when it reaches 
its full shape, that is, the Full Moon Day comes. 

• Waning phase of the moon: it is the phase of the Moon in which it decreases in 
size. 

• Waxing phase of the moon: it is the phase of the moon in which it increases in 
size. 

Blue moon – Generally there occurs one New Moon every month. However, at times, there 
can be two new moons in a single month. The second New Moon in a month is called the 
Blue Moon. 

The phases of the Moon hold an importance in the Indian society and culture as different 
festivals in India are celebrated depending upon the Phases of the Moon. 

Festivals of India Relation with the phases of the Moon 

Diwali Celebrated on New Moon Day 

Guru Nanak birthday Celebrated on Full Moon Day 

Maha Shivratri Celebrated on the 13th night of Waning Moon 

Eid-ul-Fitr Celebrated on the Day following the Crescent Moon 

The surface of the Moon 

• The surface of the Moon is barren and all covered with dust. 

• There are Craters or bowl-shaped cavities present on the surface of the Moon. 

• There are steep and high mountains present in huge numbers on the Moon. 

• Some of the mountains are as high as the highest mountains found on the earth. 

• There is no presence of water and atmosphere on the moon. 



 

Figure 3 Surface of the Moon 
Can we hear sound on the Moon? 

There is no atmosphere on the Moon that is, no gases are present on the Moon that could 
act as a medium for the propagation of sound. Hence, the astronauts of the Moon cannot 
hear each other. 

They generally use signs or microphones to communicate with each other. 

Who was the first Astronaut to land on the moon? 

Neil Armstrong was the first person to land on the moon followed by another Astronaut 
Edwin Aldrin. Neil Armstrong landed on the moon on July 21 1969. 

What is a lunar eclipse? 

• The lunar eclipse occurs when the moon, the Earth and the Sun are very closely 
aligned with each other and the earth is present exactly in the middle of the moon 
and the sun. 

• Hence, the shadow of the earth falls upon the moon. 

• Therefore during the lunar eclipse, the moon does not reflect light of the sun but 
the light that it receives from the earth. 

• As a result, the moon appears reddish in colour during a lunar eclipse. 



 

Figure 4 Lunar Eclipse 
The Stars 

• The stars are celestial bodies comprising of hot gases (mainly helium and 
hydrogen). 

• All the stars emit their own light. 

• All the stars are not the same. They may vary in brightness, size, colours and 
temperature. 

• They are massive in size however they appear as a point-sized object from the 
Earth’s surface. 

• This is so because they are at a huge distance from the earth. 

• Stars have a life period. They take millions of years to born and live for tens of 
millions of years and eventually come to an end. Due to their long lifespan, the 
changes in the stars are not very sudden. Hence, they appear as permanent to us. 

 

Figure 5 There are millions of stars in the universe 
Why do stars twinkle? 

Stars emit light that when enters the earth surface has to travel through the several layers 
of the earth’s atmosphere. Hence, it appears that the light is travelling in a zig-zag motion 



due to the change in densities of the earth’s atmosphere and the density of the space. 
Therefore, it appears to us as if the stars are twinkling.  

Why Sun is a Star? 

• The sun is also a star because the sun can produce heat and light energy on its 
own. 

• The sun has a life period just like every other star. 

• The sun is estimated to be born around 5 billion years ago and would live for the 
next 5 billion years. 

Distance between the Sun and the Earth 

• The sun does not appear as a point-sized object like other stars because the sun is 
at a close distance to the earth as compared to other stars. 

• The distance between the Earth and the Sun is estimated to be 150,000,000 km. 

• The star that is closer to the Earth, after the sun, is called Alpha Centauri. The 
distance between the Earth and the Alpha Centauri is estimated to be 
40,000,000,000,000 km. 

Light Year 

• The distance between celestial objects is described in light years. 

• A light year, as the name suggests, is the total distance light travels in 1 year’s 
time. 

• The speed of light = 300,000 km per second 

• The distance between the sun and the earth = 8 light minutes 

• The distance between Alpha Centauri and the earth = 4.3 light years 

Why are stars invisible during the daytime? 

Stars are present in the sky during the day as well as night time. However, during the 
daytime, the sunlight is so bright that it becomes difficult to locate stars in the sky. 

Can stars change their positions? 

If we observe a star or a group of stars for some hours their position appears to change. 
This is because of the motion of the earth. The earth keeps on revolving around the sun and 
hence changes its position with respect to the stars. 

Why stars appear moving from east to west? 

The rotation of the Earth takes place in a direction from west to east. To us, it appears as if 
the earth is still and the sky is moving from east to west direction. However, it is not true. 
Also, this is the same reason why the sun appears to rise from the east and set in the west. 

The significance of the Pole Star 

The pole star also called as Polaris is situated close to the earth's axis of rotation. As a 
result, the position of the pole star appears to be fixed. This is unlike the other stars as their 
position keeps on changing with respect to the earth. 



 

Figure 6 Pole Star 
Constellations 

• A constellation is described as a group of stars that form a recognizable shape or 
pattern. 

• Ancient people used constellations as a way to recognise the stars. 

• The shape of the constellations generally resembles with objects that ancient 
people used. 

• There are not only 5 to 10 stars in a constellation. A constellation comprises of 
several stars but only some of them which are the brightest can be viewed. 

• The stars that make up a constellation are found in the same line of sight; however 
the distance between these stars is not the same. 



 

Figure 7 A constellation 
Major Constellations 
1. Ursa Major or the Great Bear or Saptarishi or the Big Dipper 

• This constellation comprises of seven major stars. 

• These stars form the shape of a big question mark or a ladle. 

• The handle of the ladle is made by joining the 3 stars in a row and the remaining 
four stars are in the shape of the bowl of the ladle. 

 

Figure 8 Ursa Major 



Significance of Saptarishi 
The seven stars in the Ursa Major constellation are believed to signify seven 
saints according to the Indian mythology. These seven Saints are believed to preserve the 
knowledge of the Vedas that they propagate to people in every new age. 

 

Figure 9 Saptarishi 

How can we locate pole star using Ursa Major? 

 

Figure 10 Locating Pole Star using Ursa Major 

• The Ursa Major constellation includes two stars called Merak and Dubhe. 



• If we draw an imaginary line from Merak to Dubhe and extended further in the 
same direction the first bright star that we would come across is the pole star. 

• The pole star is located above the northern hemisphere and hence it cannot be 
seen through the southern hemisphere. 

• Similarly, many constellations of the northern hemisphere can't be located from 
different points of the southern hemisphere. 

2. Orion or the Hunter 

 

Figure 11 Orion 

• It is one of the most magnificent constellations of the sky. 

• It comprises of 7 or 8 bright stars. 

• There are three stars in the middle that appear as the belt of a hunter. 

• The remaining four stars are arranged in the form of a quadrilateral. 



Sirius Star 

 

Figure 12 Locating Sirius Star using Orion 

• The Sirius Star is the brightest star of the sky. 

• It can be located with the help of the Orion constellation. 

• If we draw an imaginary line through the three stars in the middle of the Orion and 
extended further we will reach the brightest star, Sirius. 

3. Cassiopeia 

 

Figure 13 Cassiopeia 

• It is a constellation found in the Northern hemisphere and can be located in the 
sky during the winter season at the beginning of the night. 



• The shape of this constellation resembles with a W or a distorted M. 

• The name of this constellation was given after queen Cassiopeia in Greek 
mythology. 

4. Leo Major 

 

Figure 14 Leo Major 

• It consists of several bright stars and that is why it can be easily located in the sky. 

• It can be viewed from the Northern hemisphere (January to June) as well as 
Southern hemispheres (summer and autumn). 

• The Leo appears upside down from the southern hemisphere. 

• It is one of the oldest constellations that were recognised almost 6000 years ago. 

• This constellation signifies the Adventures of Hercules. 

The Solar System 



 

Figure 15 The Solar System 

• The Solar System comprises the sun, the planets, asteroids, meteors and other 
celestial bodies. 

• There is a gravitational attraction between the sun and the celestial objects that 
keep them revolving around the sun. 

• The sun acts as the main source of heat and light energy for all the planets in the 
solar system. 

The Planets 

 



Figure 16 the Planets 
• Our solar system comprises of 8 planets: Mercury, Venus, Earth, Mars, Jupiter, 

Saturn, Uranus and Neptune. The planets do not have their own light. They can 
reflect the light of the sun that falls upon them. 

• The planets revolve around the sun in a fixed path called 

• The period of revolution of a planet is the time that it takes to complete one 
revolution around the sun. As the distance between the sun and the planets 
increases the period of revolution of that planet also increases. 

• All the planets also revolve around their own axis. The time of rotation of a 
particular planet is defined as the time it takes to complete one rotation. 

• The planets have satellites or celestial objects that revolve around them. 

• For example, the moon is a natural satellite of the earth. However, there are 
different artificial satellites also that revolve around a planet. 

Why do planets not fall into the sun? 

We know that the sun exerts a gravitational force on all the planets. But they do not fall 
into the sun because they are also revolving around the sun in a fixed path. This revolution 
prevents them from falling off into the sun. 

Mercury 

• It is the planet that lies closest to the sun. 

• It is the smallest of all the planets. 

• It is difficult to observe Mercury because it hides in the glare of the sun. 

• Therefore it can only be observed or viewed in the sky just before the sunset or 
before the sunrise. 

• It has no natural satellite of its own. 

Venus 

• It is the brightest planet. 

• It can sometimes be viewed in the eastern sky before the time of the Sunrise or in 
the western sky before the sunset. Hence it is often called morning or evening 
star. 

• It has no natural satellite of its own. 

• Venus rotates from east to west, unlike the Earth which rotates from west to east. 

• Venus also shows phases just like the moon. 

Earth 

• Life exists only on earth. 

• The earth has favourable environmental conditions such as the presence of 
atmosphere and water that enable the existence of life on the earth. 

• The temperature conditions of the Earth are also favourable for the existence of 
life because it is at a perfect distance from the sun. 



• The earth possesses tilted axis which results in changing of seasons on the earth. 

• The earth is covered with water naturally and therefore appears bluish-green 
when viewed from the space. The earth possesses its own natural satellite - the 
moon. 

Orbital and Equatorial Plane of the Earth 

 

Figure 17 Earth rotates on tilted axis 
Orbital Plane of the Earth 

We know that earth revolves around the Sun in an orbit. The plane in which it revolves 
around the Sun is called its orbital plane. 

Equatorial Plane of the Earth 

The Equator is an imaginary line drawn from the middle of the earth. The plane of the 
equator is called the equatorial plane. 

The equatorial plane and the orbital plane of the earth are inclined at an angle of 23.5o. 
Hence, the axis of the earth is tilted at an angle of 66.5o to the orbital plane. 



 

Figure 18 Change in Seasons Due to Earth's tilted axis 
Mars 

• It is called the red planet because it has a reddish colour. 

• It has two moons of its own. 

What is Mangalyaan? 

Mangalyaan is an Orbiter launched by ISRO (Indian Space Research Organisation) that orbits 
around Mars. It was launched in November 2013 and was placed in its orbit around the 
Mars in September 2014 successfully. India is the first country that could place an orbital in 
its orbit in the first attempt. 

Jupiter 

• It is the largest planet in the solar system. It can comprise of 1300 Earth-like 
planets. 

• It does not have high mass as compared to its size. The mass of the Jupiter is 
almost 318 times of the mass of the earth. 

• The rotation time of Jupiter is small around 9 hours 55 minutes. 

• Jupiter has many moons out of which 4 large moons can be viewed from the earth 
with the help of a telescope. 

• Jupiter has thin rings around it. 

Saturn 

• Saturn has thick rings around it that can be easily viewed with naked eyes. 



• It has 30 natural satellites of its own. 

• The density of Saturn is less than that of water making it the least dense Planet of 
the solar system. 

Uranus 

• Just like Venus, Uranus rotates from east to west. 

• It has 21 natural satellites. 

• The rotation axis of Uranus is highly tilted. 

• The atmosphere of Uranus comprises hydrogen and methane gas mainly. 

Neptune 

• It is the farthest planet from the sun hence it takes the most time to revolve 
around the sun. 

• It has 8 natural satellites of its own. 

 

Figure 19 Period of Rotation, Revolution and Distance of all the Planets 
Inner and Outer Planets 
The first four planets of the solar system are called inner planets. These planets have few 
moons of their own. 
The planets after Mars are called outer planets of the solar system. All these planets have a 
ring system around them and possess a large number of moons. 

What are the differences between stars and planets? 



 

Figure 20 Differences between stars and planets 
Other Members of the Solar System 
Asteroids 



 

Figure 21 Asteroids in Space 

• Like other planets, there are certain celestial bodies that are found in the solar 
system. Asteroids are small rock-like objects that are found orbiting the sun. 

• They are generally found between the orbits of Mars and Jupiter. This region is 
also called the Asteroid belt. However, asteroids can also be found in other places 
in the solar system. 

 

Figure 22 Asteroid Belt 
Comet 



 

Figure 23 A comet 

• Comets are big pieces of ice and rock that also revolve around the sun in elliptical 
shaped orbits. 

• Comets are the leftover pieces of rocks that were formed at the time when the 
solar system was beginning its formation. 

• Comets are often observed to have a tail. This tail appears as a comet approaches 
the sun. 

• At that time, dust and gas are discharged from the comet due to the heat of the 
sun. Since the comet is approaching the sun, the tail of the comet is always in the 
opposite direction of the sun. 

• As the distance between the sun and the comet increases the size of the tail of the 
comet also increases. 

• Since comets revolve around the sun they can be viewed at periodic times from 
the Earth. 

• For example, Halley's Comet appears after every 76 years. It was last viewed in 
1986. 

Meteoroids and Meteors 



 

Figure 24 A meteoroid approaching Earth 

• The asteroids in the space sometimes collide with each other and form 
meteoroids. Hence the small pieces of an asteroid can be called as meteoroids. 

• From these meteoroids, meteors are formed. 
• When a meteoroid enters the atmosphere of the Earth it appears as a streak of 

light in the sky or a meteor. The Meteors generally have high speed as they enter 
the atmosphere. Thus, they get heated up due to the friction of the atmosphere. 

• Hence the meteors light up as a streak of light. However, they get evaporated in 
the sky before reaching the Earth's surface and this streak of light is therefore 
visible for a short time span only. 

• Meteors are also called shooting stars because of their characteristic feature 
however they are not stars but just a piece of rock. 



 

Figure 25 A meteor is the sky 
Meteor Shower 

 

Figure 26 Meteor Shower 

When the earth crosses a comet's tail a large number of flying meteors can be observed in 
the sky. This is called a Meteor shower. Certain meteor showers occur periodically in the 
sky. 



Artificial satellites 

 

Figure 27 Artificial Satellite 

These are the man-made satellites that are sent out into space to revolve around the earth. 
They orbit nearer to the earth as compared to the moon. Functions of artificial satellites: 

1. Weather forecasting 

2. Transmission of signals of radio and television  

3. Remote-sensing - acquiring information about an object from a distance, for 
example, the artificial satellite can acquire information about the earth from a 
distance 

4. Telecommunication - transmission of information by means of radio signals and 
electromagnetic systems. 

Some Indian Artificial Satellites of the Earth: 

1. Aryabhata 

2. INSAT 

3. IRS 

4. Kalpana-1 

5. EDUSAT 

How artificial satellite is different from a natural satellite? 

Artificial Satellites Natural Satellites 

They are formed and controlled 
by humans. 

They are formed naturally. 

They are not permanent. They are permanent. 

They can be used to send and 
receive signals from the earth. 

They cannot be used for the purpose of 
communication or sending signals from the 
earth. 

 

 

 

 



ASSIGNMENT 

 

 

1. Name the star which is nearest to our solar system. 

2. Which planets do not have satellite of their own? 

3. What is the other name of Orion? 

4. What makes life possible on planet Earth? 

5. Differentiate between the following: 

(a) Star and planet 

(b) Asteroid and comet 

(c) Meteoroid and comet 

6. Explain why do we see phases of moon. 

7. Name and explain some major constellations. 

8. Match the following 

Match the items given in column I suitably with those given in column II. 

 
9. FILL UPS 

a) ___________ are the celestial bodies revolving around the planet 

b) ___________ is the distance travelled by light in one year. 

c)  ___________ are the bright objects which revolve around the sun. 

d) ___________ is the planet which is nearest to the Sun. 

e)  Milky Way Galaxy is also known as ___________. 

 


