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CHAPTER 18 : waste water management  
Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/g0It2j8Rrsw 
https://youtu.be/G_mmWbewqO0 
https://youtu.be/iN-Y_sBS_pg 
 
 
Learning outcomes  

Students will able to learn about waste water management and how do we treat the 
waste water   

 
 
Sub topics : 

• Water, Our Lifeline 

• What Is Sewage? 

• Water Freshens Up – An Eventful Journey 

• Wastewater Treatment Plant 

• Better House Keeping Practices  

• Sanitation and Disease 

• Alternative Arrangement for Sewage Disposal  

• Sanitation at Public Places.  
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LESSON DEVELOPMENT  

Wastewater Story 
Water Pollution 
When the water present on earth in the oceans, seas, rivers, lakes, ponds and under the 
ground gets contaminated, it is termed as water pollution. The contamination of water 
results in a change in its physical, biological and chemical properties and hence makes it 
unsafe for drinking or usage of other purposes. The substances that cause water pollution 
are called Water Pollutants. The pollution of water can lead to serious effects such as 
diseases, an effect on the ecosystem of a region, and loss of aquatic life. 
Major Water Pollutants 

• Sewage: a massive amount of wastewater or sewage is dumped into water bodies 
such as rivers and seas which pollutes their freshwater and makes it inappropriate 
for any kind of consumption due to the rise of several bacteria and other 
microorganisms. It not only affects the aquatic life of the water body but also leads 
to severe diseases like cholera, diarrhoea and typhoid. 

• Industrial Chemical Wastes: Harmful chemicals such as lead and mercury are 
often dumped by industries into the water bodies directly which contaminate their 
water. 

• Agricultural Effluents: Fertilizers, pesticides, insecticides and farm wastes are 
often washed off by the rain to the water bodies and contaminate the water. 

• Oil Spills: Oil spills often occur due to accidents and leakages of oil in the sea 
which leads to loss of aquatic life. 

• Thermal Wastes: Thermal industries often spill warm water in the water bodies 
which decreases its oxygen content. It also leads to a rise in temperature of water 
which is not suitable for aquatic animals. 

• Suspended Solids: They come from soil erosion, untreated sewage and mining. 
These suspended pollutants block the sunlight from reaching the aquatic plants 
and animals. 

What is wastewater? 
The water that has been used and is not fit for usage again is called Wastewater. It is dirty 
water from the laundry, toilets, sinks and drains. 
Water - Our Lifeline 

 



Figure 1: Usage of clean water 

• We all need clean water however, not all can access the same. 

• Hence, it is necessary not only to preserve water but clean the used water before 
dumping it into the seas or any other water body. 

• This is why the United Nations proclaimed the period between 2005 and 2015 as 
the International decade for action on ‘water for life’. 

 

What are Drainage Systems? 

There are two uses for a drainage system as part of existing and developing urban systems 
or cities. Drainage systems are in place to remove the excess water in development. This 
could be floodwater, rainwater, and different kinds of run off. Drainage systems are also in 
place to remove wastewater effectively, and this is referred to as a sewer system. 

 

Not having a proper drainage system in place will result in flooding of low-lying areas, 
thereby causing property damage and health risks. An effective drainage system is the one 
that removes all excess water without causing inconveniences in terms of design. For 
example, in an area which has a lot of buildings like residences and shops, there cannot be 
open drains that flow through the areas. 

Drainage systems can be separate for stormwater and sewers but sometimes both these 
inputs drain into the same underground drainage system. The advantage of having separate 
drainage systems is that stormwater run off is not so dangerous that it has to be treated. 
This can be drained directly into water bodies. Water containing sewage and industrial 
wastes, on the other hand, can be extremely toxic. Therefore, they have to undergo at least 
a primary treatment before they can be let into water bodies. 

Closed and Open Drainage Systems 

There are both closed and open drains in different areas. Closed drain forms a complex 
network underground. The primary refuse from individual areas is collected and 
transported to the main network which finally goes to a treatment plant. An open-drain is 
mostly used to collect wastewater that is not sewage. Use of open drains to dispose 

https://byjus.com/chemistry/industrial-waste-types/
https://byjus.com/chemistry/industrial-waste-types/


of sanitary waste is extremely unhygienic and unsafe. Use of open drains to a certain 
degree can be acceptable. However, any place with a collection of water breeds various 
disease-carrying pathogens. 

Use of open drains is not a good option to carry wastewater even if the solids have been 
removed by the use of septic or interceptor tanks because people can easily come into 
contact with it. Moreover, since they are open any excess water can result in flooding. The 
only advantages of using open drains are in its convenience of construction and 
maintenance as it is easily accessible. This is why you can still see the use of open drains in 
rural areas. However, in densely populated urban areas, such a system will fail in its 
effectiveness 

 
What do you mean by cleaning of water? 
It is a process in which the pollutants from the water are removed before the water reaches 
a water body or before it is used again. This process is also called Sewage Treatment. 
What is sewage? 

• Wastewater from houses, offices, Industries, hospitals and other sources is 
called Sewage. 

• Rainwater that flows into the drains during heavy rainfalls is also sewage because 
it contains pollutants that it washes off from the roads. 

• Any liquid waste can be called sewage. 

• Sewage water contains impurities mixed into it as well as some suspended 
pollutants. 

• These impurities present in the sewage are called Contaminants as they 
contaminate the water.  

 

Figure 2: Sewage is a mixture of impurities 
Water freshens up - An Eventful Journey 

https://byjus.com/chemistry/waste/


• Sewers - Large and small pipes that are installed in buildings to carry sewage water 
are sewers. 

• Sewerage - A network or transport system consisting of sewers is called Sewerage. 

• It carries sewage water from the point where it is produced to the point where it is 
disposed (treatment plant). 

• It consists of manholes that are located at every 50 to 60 metres. 

• The manholes are installed at a point where two or more sewers intersect or 
change their directions. 

• Every locality has as a system that allows removal of waste from the houses and 
industries. 

 

Figure 3: Sewerage 
Wastewater Treatment Plant (WWTP) 

Wastewater includes biological, physical and chemical matter and hence involves biological, 
physical and chemical processes of removal of the contaminants. 

The physical and biological process of treatment of water: 
1. Separation of Large Objects from Sewage Water 
The wastewater is first passed through bar screens which remove big objects from the 
water like plastic bottles, napkins, rags, cans and sticks. 



 

Figure 4: Bar Screens 
2. Separation of Sand and Dirt 
The wastewater is then sent to a grit and sand removal tank. The speed of the water is 
decreased at this step. This allows the sand, dirt and pebbles to settle down. 
3. Removal of Solids 

• Now the water cycles in a tank called Clarifier which is sloped in the centre. This 
lets the solids like faeces to settle at the bottom. This is called Sludge. 

• The sludge is then separated from the water with the help of a Scrapper. 
• Substances like oil and grease are removed with the help of a Skimmer as they 

float above the water. In this step clarified water is obtained. 
• The sludge so obtained is passed into a tank where anaerobic bacteria can 

decompose it and produce biogas. The biogas is then used as a fuel. 

 

Figure 5: Sand and Girt Removal Tank 
4. Suspended Sludge Removal 

• The clarified water also needs to be cleaned further. Hence, it is moved to 
an aerator that pumps air into it. 

• This allows aerobic bacteria to grow in this water. 

• The aerobic bacteria consume organic waste, soaps, food waste and other 
elements that remain in the clarified water. 

• This water is allowed to settle for several hours and then these waste materials 
settle down in the tank. This is called Activated Sludge. 

• The water is removed from the top of this sludge with the help of machines or 
sand drying beds. The sludge is then dried and can be used as manure. 



 

Figure 6: Aerator 

This treated water contains fewer amounts of impurities and suspended matter. This water 
is safe to dump into a water body or under the ground. Hence, it is then discharged into a 
sea, river or underground. Nature further cleans it up. 

Chemical Treatment of Wastewater: 

• Sometimes harmful chemicals can be present in the water even after treating 
them physically and biologically. 

• These chemicals are therefore removed by using disinfectants such 
as chlorine and Ozone. 

• Often chlorine gas or ozone gas is introduced in this water which purifies it 
chemically. 

 

Figure 7: WWTP 



Eucalyptus Plant and Cleaning of Water 

Eucalyptus plants can absorb the water at a faster rate and then they release pure water 
vapour. In this way, they act as a natural water purifier. Hence, it is advised to plant 
Eucalyptus trees along the sewage ponds. 

 

Figure 8: Eucalyptus Plant 
Why should we adopt better housekeeping practices and become an active citizen? 

• We should try to reduce the waste that produced in our households so that there 
is not much pressure on WWTP. It is often difficult to clean tons of wastewater. 

• The sewage water can cause several problems such as harmful diseases, 
unhygienic and unsanitary conditions in the locality. 

• Hence, we can be more considerate about producing a limited amount of waste 
and we can accomplish this by adopting better housekeeping practices. 

• Also, we can become an active citizen by making sure that there are no open 
drains or sewers in our locality. If we find any we should immediately report the 
same to the municipality. 

What better housekeeping practices we can adopt? 

A good way to minimise the sewage water is to check what is going in our drains. If we 
dispose of our waste properly we may be able to reduce the sewage. Here are some 
housekeeping practices that we should adopt: 

• We should through all the oil and fats in dustbin rather than throwing them of the 
dream. Oil and fats harden and block the drains. Moreover, it is difficult to 
separate them from the water. 

• We should not throw chemicals in the drains like insecticides, pesticides or 
medicines. They can kill the microbes in the water that help in its purification. 

• We should not throw things in the drain that can block them like tea leaves, food 
remains, cotton, soft toys etc. We should always through them in the dustbin. 



 

Figure 9: Treating Water at home 
Sanitation and Disease 

• Sanitation refers to the health conditions of people related to the disposal of 
sewage, human excreta and provision of clean drinking water. 

• Poor sanitation and polluted drinking water can lead to many diseases. 

• Hence, a sanitation system aims to provide a clean environment for us so that we 
can stay away from diseases. 

• Improper sanitation can give rise to different diseases that arise from 
contaminated water such as typhoid, dysentery, hepatitis, polio, cholera and 
meningitis. 

• The human excreta is a health hazard and can lead to soil and water pollution. It 
can pollute the surface water and groundwater. Hence, people should never 
defecate in open areas. 

Alternative Arrangement for Sewage Disposal 
• As an alternative for sewage disposal on-site sewage is being used nowadays, for 

example, septic tanks, compost pit toilets and chemical toilets. 
• The onsite sewage treatments use natural procedures to treat and dispose of the 

wastewater or sewage. 
• This system is suitable in places where there is no central wastewater collection 

system. 
o Septic Tanks – A septic tank is often installed under the ground in houses 

or buildings such as hospitals. It allows decomposition of sewage from 
home through the action of anaerobic bacteria. 

o Chemical Toilets – A chemical toilet has a separate compartment that 
treats human waste with chemicals and decreases their odour. 

o Composting Toilets – A composting toilet treats human waste with 
biological processes. The aerobic bacteria are present in a storage tank 
that act upon the waste and turn it into compost. 



Many organizations have also installed on-site hygienic waste disposal technology in which 
the human excreta directly flows into a biogas plant and is then used as an energy resource. 

Sanitation at Public Places 

• There are numerous places in our country which are very busy such as airports, 
railway stations and bus depots. 

• Many times large gatherings such as fairs and festivals are also organized where a 
large number of people visits. 

• This results in the generation of large amounts of waste and if the waste is not 
treated properly it can lead to several diseases and even an epidemic. 

• Hence we should all become aware and contribute to maintaining sanitation not 
only in our homes but also at public places. 

• If we adopt certain practices at public places we can help in maintaining their 
sanitation, for instance: 

o We should not throw garbage in public places and always use the 
dustbins. 

o We should not spit around in a public place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ASSIGNMENT  

1. Which one of the following is a quality of wastewater? 
(a) Foul smell 
(b) Bad taste 
(c) Dirty look 
(d) All of these 

2. Which one of the following is a step in wastewater treatment? 
(a) Aeration 
(b) Filtration 
(c) Chlorination 
(d) All of these 

3. Open drain system is a breeding place for which of the following: 
(a) Files 
(b) Mosquitoes 
(c) Organisms which cause diseases 
(d) All of these 

4. Choose the true and false statements from the following: 

a) Wastewater cannot be reused. 

b) Treatment plants reduce pollutants in wastewater to a level where nature can take 
care of it. 

c) Chemicals like chlorine and ozone are used to disinfect water. 

5. Name two inorganic impurities present in sewage. 
6. Match the items of Column I with the items of Column II with reference to sewage. 

 
7. Three statements are provided here which define the terms – (a) sludge (b) sewage 

and (c) wastewater. Pick out the correct definition for each of these terms. 
▪ (a) The settled solids that are removed in wastewater treatment with a scraper. 

▪ (b) Water from kitchen used for washing dishes. 

▪ (c) Wastewater released from homes, industries, hospitals and other public buildings. 



8. Fill in the blanks in the following statements using words given in the box. 
air, handpumps, cholera, water, large, ground 
A very _________ number of our people defecate in the open. It may cause 
_________ pollution and soil pollution. Both the surface water and _________ water 
get polluted. _________ water is the source for wells, tubewells and _________. Thus 
it becomes the most common route for _________ borne diseases like _________, 
dysentery, etc. 

9. Water polluted by various human activities causes a number of water borne diseases. 
Which of the following is not a water borne disease? 

▪ (a) Cholera 

▪ (b) Typhoid 

▪ (c) Asthma 

▪ (d) Dysentry 

10. Give reasons for each of the following. 
(a) We should not throw used tea leaves into sink. 
(b) We should not throw cooking oil and fats down the drain. [NCERT Exemplar] 

11. A man travelling in a train threw an empty packet of food on the platform. Do you 
think this is a proper waste disposal method? Elaborate. 

12. With reference to the treatment of polluted water at home by aeration, filtration, 
chlorination processes answer the following questions. 
(a) What changes did we observe in the appearance of liquid after aeration? Did 
aeration change the odour? 
(b) What is removed by the sand filter? 
(c) Does chlorine change the colour of treated water? 
(d) Do chlorine have an odour? 

13. Fill it  
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CHAPTER 10  REPRODUCTION IN PLANTS   

  
Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/8MnQP9e2Fyc 
https://youtu.be/P9qbtia8vSI 
https://youtu.be/P9qbtia8vSI 
 
 
Learning outcomes  

Students will able to learn about  reproduction in plants  
 
 
Sub topics : 

• Modes of Reproduction 

• Sexual Reproduction 

• Fruits and Seed Formation 

• Seed Dispersal.  
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LESSON DEVELOPMENT 

REPRODUCTION   

Is the production of new individuals of a species  

Reproduction is a method of  

a) Continuity of life  

b) Increasing the population of species  

c) Revolving variations over a period of time  

  

Modes of reproduction in plants  

Asexual reproduction in plants  

Sexual reproduction in plants  

Asexual reproduction in plants  

a) The type of reproduction in which a single parent produce plants without the 

formation and fusion of gametes is called  asexual reproduction  

b) The offspring produced as a result of this type of reproduction are similar to their 

parents  

Binary fission  

This type of reproduction is commonly seen in unicellular organisms like bacteria. In at the 

parent cell divides into two equal halves. The nuclear material also divided into two parts. 

The two parts then grown into new individuals  

  



 

Budding  

In budding a small bulb like projection called bud forms on one part of the body of 

organism. The bud grows gradually detach and finally grows into new individual   

  

 

  

  

  



 Fragmentation  

In fragmentation , the body of parent organism breaks up into two or more parts called 

fragments, each of which grows into new individual for example in Spirogyra reproduce by 

fragmentation  

  

 

  

 Summary  

  

 

  

  

  

  

  

  



 Spore formation  

  

Spore are small asexual reproductive bodies. Each spore is covered by a hard protective 

Coat To withstand unfavourable condition like high temperature and low humidity . under 

favourable condition a spore germinate to form new individual. Non flowering plants like 

fungi reproduce by forming Spores  

  

 

  

  

 Vegetative propagation Vegetative propagation is the method of asexual reproduction in 

which the new plant grows from vegetative parts without the help of any reproductive 

propagation  

The plant like Ginger rose potato onion sugar cane reproduce by vegetative parts like stem 

root leaf etc  

  



 

  

  

  

  

  

1 . Vegetative propagation by leaves  

Bryophyllum gives rise to new plant from the buds that grow along the margin or edges of 

leave. These Bud detached from the parent plants and grow into new plants  

  

 

  

  



   

Vegetative reproduction by modified stem  

Potato onion ginger and garlic are all modified underground jam. They contain 

meristematic tissue that can divide and grow into new plants  

  

3. Vegetative propagation by modified roots  

Daliya sweet potato have tuberous roots which was swollen due to  storage of food. These 

roots have buds on them. When  

 
such swollen roots are buried  in the soil they grow into new plants  

4. Vegetative propagation by aerial stem  

In some plants like mint strawberry a slender branch originate from the base of the stem 

along the ground or just below the ground. It develop buds and roots at the point of 

contact with the soil These roots grow into the soil and a new plant grow from the nodes  

The transfer of pollen grains from anther to Sigma of the same flower on another flower 

of the same kind is called pollination  

 Types of pollination  

a) Self pollination  

If the Pollen falls on the stigma of same flower or to the stigma of another flower of 

the same plant it is called self pollination  



b) Cross pollination  

When the Pollen of the flower falls on the stigma of a flower of another plant of the 

same kind it is called cross pollination  

  

 

Agents of pollination  

The common agent of pollination are a) Wind  

b) Water  

c) Insects  

         

a) Pollination by wind  

Pollen grains are light in weight and can be easily taken away by the wind from one 

flower to the another.   

The wind pollinated flower need to be a) Highly brightly coloured  

b) Strongly smelling  

c) Producing nectar  

b) Pollination by water  

Flowers of water Borne plant release pollen grains from its anther in water. This 

pollen grains are carried to the stigma of the flower of another plant of the same kind 

by water currents cause pollination  

Pollination by insects   

Insect cause pollination in flowers which produce nectar. Flower  may be highly 

coloured or strong smelling to attract insects. When an insect get the nectar , pollen 

visit another flower of the same time some of the pollen  get transferred into the 

stigma of the flower .  



 

   

Germination of seeds  

 

  

  

  

  

  



 

  

   

Artificial vegetative propagation  

  

  
  

 



ASSIGNMENT  

1. Do you think insect – pollinated flowers can also be pollinated by wind 

2. What kind of flowers do you expect to be attractive – insect pollinated flowers or 

wind pollinated flowers? why? 

3. Draw a diagram showing 

germination of pollen on stigma of a flower. 

(b) Label pollen grain, male germ- cells, pollen tube and female germ-cell in the 

above diagram. 

(c) How is zygote formed? 

4. Draw a longitudinal section of a flower and label the following parts: 

(i) Part that produces pollen grain. 

(ii)Part that transfers male gametes to the female gametes. 

(iii) Part that is sticky to trap the pollen grain. 

(iv) Part that develops into a fruit. 

 

5. Write any two differences between binary fission and multiple fission in a tabular 

form as observed in cells of organisms. 

 

6. With the help of suitable diagrams, explain the various steps of budding in Hydra. 

 

7. (a) What is spore formation? 

(b) Draw a diagram showing spore formation in Rhizopus. 

(c) List two advantages for organisms 

to reproduce themselves through spores 

8. Lila observed that a pond with clear water was covered up with a green algae within 

a week. 

By which method of reproduction did the algae spread so rapidly? 

(a) Budding 

(b) Sexual reproduction 

(c) Fragmentation 

(d) Pollination 

 

9. Which of the following parts of a sexual reproduction? 

(i) Flower 

(ii) Seed 

(iii) Fruit 

(iv) Branch 

Choose the correct answer from below 

(a) (i) and (ii) 

(b) (i), (ii) and (iii) 

(c) (iii) and (iv) 



(d) (ii), (iii) and (iv) 

 

10. The ovaries of different flowers may contain . [NCERT Exemplar] 

(a) only one ovule 

(b) many ovules 

(c) one to many ovules 

(d) only two ovules 

 

11. Observe the figure 

Name the process 

Describe it   

 
12. The fusion of male and female gametes is called 

(a) ovulation 

(b) population 

(c) pollination 

(d) fertilisation 

 

13. Fill in the Blanks 

1.The male and female gametes fuse to form a …………… during the process of 

…………… This grows into an …………… which is enclosed within a seed. After 

fertilisation the ovules develop into …………… and the ovary develops into a ……………  

2. Roots, stems and leaves are called …………… of a plant. 

3. The small bulb like projections coming out from the yeast cell is called a …………… . 

 

 

 

 

 

 

 

9. a) Which type of pollination does the given figure 1   indicate? 

      b) define it  

      c) In the figure given below, label the part marked (i), (ii) and (iii) 

      d) Write the male and female reproductive parts present on the flowers. 

      e) In which part of flower does fertilization occur?  
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CHAPTER 11 TRANSPORTATION IN ANIMALS AND PLANTS  

Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/XRfejfR4vCo 
https://youtu.be/-AjfYw-yzn8 
https://youtu.be/XRfejfR4vCo 
 
 
Learning outcomes  
The learner  
• Notes about various components of blood and their function.  
• They can calculate the pulse rate and feels the heartbeat.  
• Knows the structure of heart and its function .  
• Learn about various modes of reproduction in plants like vegetable propagation . 
• Differentiates between sexual and asexual reproduction in plants .  
• Learns about pollination and its types 
 
 
Sub topics : 

• Circulatory System 

• Excretion in Animals  

• Transport of Substances in Plants  
 

 

 

 

https://youtu.be/XRfejfR4vCo
https://youtu.be/-AjfYw-yzn8
https://youtu.be/XRfejfR4vCo


LESSON DEVELOPMENT  

Transport of material  

It is responsible for  

a) Supplier of nutrients and oxygen to Every cell  

b) Transport of substances from one part of body to those parts where they are needed 

like hormones and certain enzymes in animals and food in plants  

c) Removal of harmful substance produced during metabolism like carbon dioxide, 

Ammonia and urea  

Mode of transport  

a) Transport in animals is by circulatory system  

b) Transport in plants by vascular system  

  

Circulatory system  

Circulatory system is the life support system that provide our body cells with food and 

oxygen. It takes away waste products from the body cells Parts of circulatory system  

a) Heart  

b) Blood vessels   

c) Blood  

 

  

  



Blood  

Functions :  

a) It supplies food and oxygen to all the blood cells  

b) It removes waste from the cell  

c) It helps in regulating body temperature  

d) A protect body against infection  

  

Blood has two components  

a) Plasma  

b) Blood corpuscles   

Plasma  

a) It is nonliving, liquid part of the blood. It is yellowish fluid that makes up more 

than half of blood volume.   

b) It remove carbon dioxide and waste from the Cell  

c) plasma transport dissolved food to the cell, oxygen to the cell, enzymes 

hormones and Chemicals in the body Blood corpuscles  a) RBCs  

They are cells without nucleus  

There cytoplasmic has oxygen carrying pigment called hemoglobin. It gives 

red colour to the red blood cells It combines with oxygen to form 

oxyhaemoglobin in which transport oxygen to all the blood cells  

b) WBCs  

It defends body against infection. The fight against germs and also provide 

immunity against infection  

c) Blood platelet  are minute cells present in the 

blood  

They had to stop bleeding by clotting the blood  

  

Blood vessels   

Blood flows through a system of tubes called blood vessels  

It is of three kinds  

a) Arteries   



b) Veins   

c) Capillaries   

  

 

  

  

  

Heart   

a) It has four chambers. It has two Atria or auricles and two ventricles  

  

  

  



 

  

  

  

  

  

Working of heart and circulation of blood  

  



 

  

Heart beat and heart sounds That rhythmic contraction and relaxation of auricles and 
ventricles is known as heart beat  heart beat includes  

a) A phase of contraction of heart muscles – systole   

b) A phase of relaxation of heart muscles – Diastole   

A normal heart repeat 72 times per minutes  

  

Excretion in animals  

 

  

  

  



  

Excretory system in human beings  

It has failed of kidney, a pair of ureters and urinary bladder and urethra  

 

  

Skin as excretory organ  

Sweat glands in the skin the moves water, salt, Judea from the blood flowing through blood 

capillaries in the skin  

They open on the surface of skin by tiny pores  



The fluid that comes out of the body through these pores is called sweat  

 Transport of substances in plants  

Plants have developed transport system. It is called vascular system  

It has two main functions  

a) It’s a transport water and minerals dissolved in water from Roots to all the aerial 

parts of the plant  

b) It’ll transport food synthesised in leaves to various parts of plant Vascular system   

  

 

  

  

  

Transport of water and minerals  

Water is absorbed from soil by root hairs  

They are in close contact with water between the soil particles  



ASSIGNMENT  

1. Name the tissues of a plant which carries 

(a) water and minerals from roots to the leaves. 

(b) food from the leaves to the other parts of the plant. 

2. (a) Name the only artery that carries carbon 
dioxide rich blood. 
(b) Why is it called an artery if it does not carry oxygen-rich blood?  

3. Name the process and the organ which help in removing the following wastes from 

the body. 

(a) Carbon dioxide 

(b) Undigested food 

(c) Urine 

(d) Sweat  

 

4. Give one function of each of the following organs, 

(a) Blood vessels 

(b) Kidney 

(c) Blood platelets 

(d) Heart 

 

5. Make a table depicting the function of all chambers of the human heart. 

 

6. Why plants absorb a large quantity of water from the soil, then give it off by 

transpiration? 

 

7. The major function of the arteries is to carry to oxygenated blood throughout the 

body and that of veins is to carry deoxygenated blood from body parts to heart for 

purification. There is one artery that carries deoxygenated blood and one vein that 

carries oxygenated blood. Name the artery and vein. [HOTS] 

 

8. What is the special feature present in a human heart which does not allow mixing of 

blood when oxygen-rich and carbon dioxide-rich blood reach the heart? [NCERT 

Exemplar] 

 

9. A certain type of cells, helps in destruction of disease causing microorganisms are 

known as 

(a) thrombocytes 

(b) white blood cells 

(c) osteocytes 

(d) red blood cells 

 



10. The lower chambers of heart is called 

(a) atria 

(b) ventricles 

(c) aorta 

(d) vena cava 

 

11. The filtration of blood is done by 

(a) heart 

(b) kidney 

(c) blood 

(d) urethra 

12. In a tall tree which force is responsible for pulling water and minerals from the soil? 

[NCERT Exemplar] 

(a) Gravitational force 

(b) Transportation force 

(c) Suction force 

(d) Conduction force 

 

13. Observe the figure : a) Name the cells      b) Write its two functions 

 
14. Fill in the Blanks 

1. Blood consists of …………, ……………, …………….. and platelets. 

2. Human heartbeats about ………… times per minute in an adult person. 

3. ………… and ………… are removed along with water as sweat. 

4. ………… are the vessels which carry CO2 rich blood from body parts to heart. 

5. The ………… is an organ which beats continuously to act as a ………… . 

6. Heart is located in the ………… . 
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LESSON DEVELOPMENT  

Motion and Time 
What is Motion? 
If an object keeps on changing its position with time, it is said to be moving or in motion. 
Motion can be of different types: 

• Linear or straight in which the object travels in a straight line. 
• Circular in which the object travels along a circular path. 
• Curvilinear in which the object moves along a curve. 

 

Figure 1: Examples of Motion 
Slow and Fast Motion 

If one object covers a particular distance in less time and another object covers the same 
distance in more time then the first object is said to be moving slowly while the second 
object is said to be moving faster. 

The Speed of an object 
The distance travelled by an object in unit time is called its Speed. 
Types of Speed: 

• Uniform Speed - When the object travels a fixed distance same time gaps, it is said 
to have a uniform speed. 

• Non-uniform speed - When an object covers different distances in different time 
gaps, it is said to have a non-uniform speed. 

• Average speed - The total distance travelled by an object divided by the total time 
taken by the object is called its average speed 



 

Figure 2: Finding Speed, Time and Distance 
Measuring Time 

There are many events in nature that repeat after a time interval: 

• Morning – The rising of the sun 

• Day and Night – The time between the sunrise and sunset 

• Month – The time between two new moons 

• Year – The time the earth takes to complete its one revolution around the sun 

Time measuring devices or clocks - Clocks use the concept of periodic motion to measure 
time. It means that it uses motion that repeats itself in equal amounts of time. There are 
different types of time measuring devices.  

Sundial – It uses the position of the sun to depict time 

 

Sand Clock (hourglass) – It uses sand to measure time  

 

Water Clock – It uses water to measure time 

 



Pendulum Clock – It uses a pendulum to measure time  

 

Quartz Clocks – They have an electric circuit that works with the 
help of cells. They provide accurate time. 

 

Periodic Motion of a Simple Pendulum 

 

Figure 8: Simple Pendulum 
• A simple pendulum contains a Bob. It is a metallic ball or a stone which is 

suspended from a rigid stand with the help of a thread. 
• Oscillatory motion - The to and fro motion of the pendulum is called as Oscillatory 

Motion. The bob of the pendulum does move from the centre (mean position) of 
the pendulum to its extreme positions on the other side. 

• Oscillation - When the bob moves from its centre (mean position) to its extreme 
ends it is said to complete one oscillation. 

• Time Period of a pendulum - The time taken by the pendulum bob to complete 
one oscillation is called its Time Period. 

Units to Measure Time Speed 

Time 
Second (s) 
Minutes (min) 
Hours (h) 

Speed = Distance/time  
Meter/Second (m/s) 
Meter/minute (m/min) 
Kilometer/hour (km/h) 



  

Figure 9: Conversion between km/hr and m/s 
Speedometer - It is a device which is used in vehicles such as cars and trucks which 
measures the speed in kilometer per hour. 
Odometer - It is a device which measures the distance travelled by a vehicle in meters or 
kilometers. 

 

Figure 10: Measure of Distance and Speed of a car 
Distance-time Graph 

A graph which represents the distance travelled by an object with respect to time is called a 
distance-time graph. 

 

 



Making a distance-time graph: 

1. Mark the x-axis and y-axis and 
divide them in equal quantities. 

  
Figure 11: Take the first quadrant 

2. Choose one scale to 
represent distance (for example, 

x-axis to represent distance 
where 1 km = 1 cm) and the 
other to represent time (for 

example, y-axis to represent the 
time where 1 min = 1 cm). 

  
Figure 12: Choosing the scale 

3. Mark the values of time and 
distance in the graph. 

4. Mark the set of values of time 
taken and distance covered in 
that time by the object in the 
graph. For example, if 1 km is 

covered in 1 minute then mark 
1 unit on both the x-axis and y-

axis. 

 
Figure 13: Marking the values for time and distance 



5. Now draw lines parallel to x-
axis and y-axis at the points that 

you have marked. 
6. Mark the points where these 

lines intersect on the graph. 
These points show the position 

of the moving object. 
7. Now join all the points of 

intersection and obtain a 
straight-line graph. 

8. This is the distance-time 
graph of a moving object.   

Figure 14: Obtaining a straight line graph 

The shape of the distance-time graph can be the following: 

Shape of Graph  Interpretation  

Straight line The object has a uniform or constant speed 

Parallel to time-axis It is a stationary object  

Curve shape The object has a non-uniform speed 

 

Figure 15 Distance-time Graphs 
To find the speed of the distance-time graph 

• Speed = distance/time = (final position of object – initial position of object)/time 
taken by object 

• Also, the speed of the distance-time graph can be calculated by the Slope of a 
graph. The steeper the slope of the graph, the more is the speed of the object. For 
example, in the graph given below object A has a steeper slope. This means that 
object A is moving at a higher speed than object B.  



 

Figure 16 Distance-time graph of two objects 
 

ASSIGNMENT  
1. A bus travels 54 km in 90 min. The speed of the bus is 

(a) 6 m/s 

(b) 10 m/s 

(c) 5.4 m/s 

(d) 3.6 m/s 

2. State the characteristic of distance-time graph for the motion of an object moving 

with a constant speed. 

3. Which one records the distance travelled by a vehicle? 

(a) Speedometer 

(b) Manometer 

(c) Motometer 

(d) Odometer 

4. True/False 

1. The motion of a spinning top is rotational motion. 

2. The smallest time interval that can be measured with commonly available clocks 

and watches is one second. 

3. The time period of simple pendulum is not constant. 

4. Faster vehicle has a higher speed. 

5. All the clocks make use of some periodic motion. 

5. Match the Column I with Column II. 

Column I Column II 

(a) Years 
(i) rotation period of the earth 
on its axis 

(b) Hour 
(ii) time to complete 100 m 
race 

(c) Minute (iii) gestation period in humans 

(d) Days (iv) age of a person 

(e) Second (v) in scientific research 



(f) Month (vi) time to reach your school 

(g) Microseconds 
(vii) train reaches from one city 
to other 

6. Boojho goes to the football ground to play football. The distance-time graph of his 

journey from his home to the ground is given as figure. 

 
(a) What does the graph between points B and C indicate about the motion of 

Boojho? 

(b) Is the motion between 0 to 4 min uniform or non-uniform? 

(c) What is his speed between 8 and 12 minutes of his journey? 

7. Fill in the Blanks 

1. The distance covered by an object in a ……………….. is called its speed. 

2. Time between one sunrise and the next sunrise was called a ……………….. . 

3. In a simple pendulum, the metallic ball suspended by thread is called its 

……………….. . 

4. Time period of a pendulum depends on its ……………….. . 

8. Observe the given figure. 

 
The time period of a simple pendulum is the time taken by it to travel from 

(a) A to B and back to A 

(b) O to A, A to B and B to A 

(c) B to A, A to B and B to O 

(d) A to B 

9. The distance-time graph for a vehicle standing on a road side will be 

(a) straight line inclined by some angle to x-axis 

(b) straight line parallel to x-axis 



(c) straight line parallel to y-axis 

(d) None of the above 

10. The correct symbol to represent the speed of an object is 

(a) 5 m/s 

(b) 5 mp 

(c) 5 m/s-1 

(d) 5 s/m 

11. a) The speed of the car is 60 m/s .Calculate the distance covered by the car in 30 s      

b) what are the various kind of speed 
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LESSON DEVELOPMENT  
Electric Current and Its Effects 
Electronic Components and their Symbols 

 

Figure 1: Symbols of different Electric Components 
• An electronic component can be an element of an electric circuit that helps in its 

functioning. 
• The electric circuit allows electricity to flow through it and is used to provide 

electricity for various purposes such as running electric motors, providing 
electricity to a bulb or a fan, generating heat. 

• A battery is defined as a combination of two or more cells. In a battery, the 
negative terminal of one cell is connected to the positive terminal of the next cell 
and so on. . 

• Batteries are used in several devices such as toys, remote control, torches and 
transistors. 



 

Figure 2 Batteries 
Drawing an Electric Circuit Diagram 

 

Figure 3: An electric circuit and its circuit diagram 
• An electric circuit can be drawn on a paper with the help of the symbols that are 

used for representing the electronic components. Such a representation of an 
electric circuit using its symbols is called an Electric Circuit Diagram. 

• The electric circuit diagram consists of a key that acts as a switch for the circuit. 
The key can be placed anywhere in the circuit. 

• Open Circuit - When the key is switched off or opened the circuit is said to be an 
open circuit as it is incomplete. 

• Closed Circuit - When the key is switched on or closed the circuit is said to be a 
closed circuit as it is complete. 

• The electric circuit shown here consists of a bulb. The bulb has a wire present 
inside it called the Filament. When the electric current passes through the 
filament it closed. The filament breaks when the bulb gets fused. 

What happens when the filament of a bulb breaks? 



 

Figure 4: A light bulb 

When the filament of a bulb breaks the circuit of the bulb becomes incomplete. Hence the 
bulb does not glow as it does not receive any electricity. 

The Heating Effect of Electric Current 
When an electric current passes through a wire the wire gets heated up. This is known as 
the heating effect of electric current. 

The heat that is produced in the wire depends upon the following factors: 

• the material of the wire 

• the length of the wire 

• the thickness of the wire 

Many appliances work on the heating effect of electric current such as: 

• electric heater 

• electric iron 

• electric stove 

• geysers 

• electric coffee maker 

• toaster 

• hair dryer 

 

Figure 5: Appliances that work on the heating effect of electric current 



All these elements produce a high amount of heat when electricity passes through them. 
However, this amount can change depending upon the requirements of the device. This is 
so because they contain a coil of wire known as an element. 

Depending upon the amount of heat required by such appliances different types, sizes and 
length of wire are used in them. Some virus can break down or melt as they get heated. 

Production of Light in a Bulb due to the Heating Effect of Electric Current 

 

Figure 6: Glowing filament of Electric Bulb 

The filament of a bulb is a coiled wire that gets hot when electricity is passed through it. 
This makes the filament glow and as a result, light is produced from the bulb. 

What is an electric fuse? 

 

Figure 7: Different types of Fuses 

• An electric fuse is a device that is used to prevent the damage that can be caused 
by an excess of electric current. According to the heating effect of the electric 
current, a wire becomes hot as current is passed through it. However, if an excess 
of current is passed through a wire it can melt or break. 

• The electric fuse consists of a wire which is made up of a metal or an alloy which 
has a low melting point. As a result, the wire breaks down easily as high current 



passes through it. As the wire breaks the circuit of the fuse opens and hence no for 
the current passes through it. 

• This can prevent a short circuit for fire due to high electric current. 

• Different types of fuses are used for different devices and some are also available 
for houses as well. 

How can excessive current pass through a circuit? 

Reasons why excessive current can pass through a circuit: 

• Sometimes we connect different devices to the same socket which results in 
drawing of more current from that socket. As a result, the load on the circuit 
increases and it can lead to a short circuit or fire. 

• When the insulation of wires gets torn away, the wires can come in contact with 
each other which cause a spark or may lead to a fire (short circuit). 

This is why fuses are used to prevent any kind of short circuit and overloading. 

CFL (Compact Fluorescent Lamp) 

 

Figure 8: CFL 

• CFLs do not work on the heating effect of electric current. 

• They do not have a filament inside them instead they contain two electrodes that 
produce light. 

• These bulbs have a fluorescent coating inside them which makes the light brighter. 

• CFLs thus save energy as they do not produce heat along with the light. 

• Ordinary bulbs on the other hand waste energy as they get heated while lighting 
up. 

What is an ISI mark? 



• ISI stands for Indian Standards Institute which standardizes all electrical 
appliances. 

• Hence if any appliance does not have an ISI mark over it, it means that this 
appliance does not conform to the standard guidelines of ISI and hence it is not 
safe to use. 

• On the other hand, if any appliance holds such a mark, it means that it is safe to 
use, it is a quality product and it will not lead to wastage of electricity. 

 

Figure 9: ISI Mark on Electric Geyser 
What are miniature circuit breakers (MCB)? 

 

Figure 10: Miniature Circuit Breaker (MCB) 
• A miniature circuit breaker or MCB is generally used instead of fuses. 

• A fuse breaks due to excessive current so that the circuit opens up and the damage 
can be prevented. However, once a fuse breaks down it cannot be used again. 



• MCB, on the other hand, is a switch which turns OFF on its own when a circuit 
overloads. Once the problem the circuit is rectified we can switch ON the MCB 
once again. 

Magnetic Effect of Electric Current 

When an electric current is passed through a wire it behaves like a magnet. This is called 
the magnetic effect of the electric current which was discovered by a scientist, Hans 
Christian Oersted.   

He discovered that the needle of a compass deflects when an electric current is passed 
through a wire placed near the compass. This indicates that a magnetic field is created near 
the wire that deflects the needle. 

 

Figure 11: Deflection in Compass Needle due to Electric Current 
Electromagnet 

• Every magnetic material has a magnetic field up to which the influence of its 
magnetism can be experienced. 

• A magnet whose magnetic field is generated with the help of electric current is 
called an Electromagnet. 

• The Electromagnet is formed because of the magnetic effect of the electric 
current. 



 

Figure 12: Electromagnet 
Applications of Electromagnets 

• Electromagnets are used in domestic appliances such as electric bells. 

• They are used in toys. 

• They are used in all kinds of telecommunication equipment. 

• They are used in cranes to separate magnetic materials from junk and to lift heavy 
objects. 

• They are used by doctors to remove any magnetic materials that we have fallen in 
the eye. 

Electric Bell 



 

Figure 13: Electric Bell 
Components of an Electric Bell 

• A coil of wire wound over an iron piece that forms the Electromagnet. 

• An iron strip (soft iron armature) which has a hammer attached to it which is 
joined to the wire coil. 

• A contact screw through which is attached to the iron strip. 

• A battery which connects the wire coil and the contact screw. 

• A switch in the middle of the circuit. 

Working of an Electric Bell 

• When the switch of the Bell is ON, an electric current flows through the coil of wire 
which makes the iron piece attached to it act as an Electromagnet. 

• As a result, the iron piece attracts the hammer towards itself. The hammer thus 
hits the bell and a sound is produced. 

• As the hammer move towards the iron piece, it moves away from the contact 
screw which breaks down the circuit. 

• As the circuit breaks the wire coil stops receiving any current which makes the 
electromagnet lose its magnetic effect. 

• As a result, the hammer falls back to its original position. 

• Then as the hammer falls back the iron strip again comes in contact with the 
contact screw and the circuit gets completed. 

• This again turns the iron piece into an electromagnet and the whole process 
continues until the bell is switched OFF. This results in the continuous ringing of 
the bell. 



 

 

ASSIGNMENT  

1. Define electrolyte  

2. How will you show that magnet can induce electric effect 

3. Distinguish between an open circuit and a closed circuit. 

4. If the current through the coil stops flowing. Will the coil remain an electromagnet? 

5. Distinguish between an open circuit and a closed circuit. 

6. When a switch is in OFF position, [NCERT Exemplar] 

(i) circuit starting from the positive terminal of the cell stops at the switch 

(ii) circuit is open 

(iii) no current flows through it 

(iv) current flows after sometime 

Choose the combination of correct answer from the following. 

(a) All are correct 

(b) (ii) and (iii) are correct 

(c) Only (iv) is correct 

(d) (i) and (ii) are correct 

7. A battery is a combination of 

(a) only single cell 

(b) only two cells 

(c) two or more cells 

(d) None of the above 

8. Briefly mention which part of the symbol of battery shows positive and negative 

terminals? 

Answer: 

 
 

9. If the current through the coil stops flowing. Will the coil remain an electromagnet? 

10. If the filament of the bulb is broken, would the circuit be complete? Would the bulb 

still glow? 

11. Fill in the Blanks 

1. Our body is a ……………… of electricity. 

2. An electric cell produces electricity from the ……………… in it. [NCERT Exemplar] 

3. In an electric circuit, a fuse is a ………………, ……………… to prevent possible fire. 

4. A combination of two or more cells is called a ……………… . [NCERT Exemplar] 

5. The core of an electromagnet is made from ……………… . 
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LESSON DEVELOPMENT  

Light 
What is light? 

Light is a radiation or a form of energy that our eyes can detect. Light enables us to view 
our surroundings. Light travels from one place to another in a straight line. 

 

Figure 1: Light always travels in straight line 

For instance, if you look at the flame of a candle with a straight pipe we can easily view the 
candle. However, if we bend the pipe we cannot view the candle and the light coming 
through it because it is blocked. 

Reflection of Light 

• Whenever light hits an object it is either absorbed or reflected back. 

• Reflection of light can be defined as the phenomenon of an object throws back 
the light that falls on it. Hence, the reflection of light changes its path. 

• A mirror is generally any shiny surface that can reflect back light. 
• A mirror that has a plane surface is called a Plane Mirror. 
• A mirror that is curved, it either bulges in or out, is called a Curved Mirror. 



 

Figure 2: Reflection of light by plane mirror 
What is an image? 

 

Figure 3: Image of Candle Formed by a Mirror 
• As a mirror reflects light, an image of the object that is in front of the mirror is 

formed on it. 

• The image of an object can be defined as the impression of the object created by 
the light on the mirror. 

• The distance between the image and the mirror, and the object and the mirror 
always remain the same. 

• If we increase or decrease the distance between the object and the mirror, the 
distance between the image and the mirror also increases or decreases, 
respectively. 

• However, the size of the image formed on the mirror can vary with respect to the 
distance between the object and the mirror. 

• If the distance between the object and the mirror increases, the size of the image 
decreases and vice-versa. 

• An image is said to be erect if the image is formed the same side up as that of the 
object. 

• The image will be called Inverted if it is formed upside-down compared to the 
object. 



 

Figure 4: Inverted Image of a Candle 
Left-right inversion of the image 

 

Figure 5: Left-right inversion of the image 

The image formed by the mirror is always left-right inverted. This means that the right side 
of the object appears as the left side of the image, and the left side of the object appears at 
the right side of the image. 

Why the word ‘AMBULANCE’ is painted on an ambulance left-right inverted? 



 

Figure 6: Ambulance 

This is because of the left-right inversion of the image on a mirror. The word ambulance 
written as left-right inverted would, therefore, be read easily by the driver of the vehicle 
ahead of the ambulance in its rearview mirror. The rear view mirror will again invert the 
word left-right wise. 

The Laws of Reflection of Light 
• Incident Ray - The light ray that falls on the reflecting surface is called an Incident 

Ray. 
• Reflected Ray –Tthe light ray that gets reflected back from a reflecting surface is 

called a Reflected Ray. 
• Normal - It is a line that is perpendicular to the reflected plane at the point of 

incidence of Incident Ray. 

 

Figure 7: Incident Ray, Reflected Ray and Normal 



 

Figure 8: The Two Laws of Reflection 
Types of Reflection 

Depending upon the surface of the reflecting object, the reflection of light can vary. 

• Diffused Reflection or Irregular Reflection: In this type of reflection, the light rays 
that fall on the surface are reflected back in different directions irregularly. This 
generally happens in the case of an irregular or roughly surfaced object. 

• Regular Reflection: In this type of reflection, the light rays that fall on the surface 
of the reflecting object reflect back in a particular direction. The reflected rays are 
always parallel to each other. This generally happens in case of a smooth and shiny 
surface. 

 

Figure 9: Types of Reflection 
Spherical Mirrors 

Spherical mirror, as the name suggests, has a sphere-like shape. It appears as if it is a part of 
a sphere. There are two types of spherical mirrors: 

• Concave Mirror - It is a spherical mirror whose reflecting surface is curved 
inwards. 

• Convex Mirror - It is a spherical mirror whose reflecting surface is curved 
outwards. 

 



Figure 10: Concave and Convex Mirror 
The Image formed by a Concave and Convex Mirror 

An image can be of two types: 

Real Image Virtual Image 

The real image is formed when the light 
rays reflect and meet at the same point. 

A virtual image is formed when light 
rays reflect and diverge from the same 

point. 

It can be viewed on a screen. It cannot be viewed on the screen. 

It is always inverted. It is always erect. 

Formed by Concave mirror 
Formed by Convex, Concave and Plane 

Mirrors 

 

Figure 11: Formation of Real Image by Concave Mirror 

 

Figure 12: Virtual Image by Plane Mirror 
The image formed by a concave mirror has the following properties: 

• It can either be real or virtual. 

• It can either be inverted or erect. 

• It can have the same size as that of the object, a larger size that of the object or 
smaller size than that of the object. 

The image formed by a convex mirror has the following properties: 



• It is always virtual. 

• It is always upright (erect). 

• It is smaller in size as that of the object 

Applications of Concave Mirrors: 

• Satellite dishes use a concave mirror to gather all the signals and reflect them on a 
certain point. 

• Dentists use a concave mirror to reflect light on a particular tooth. 

• Shaving Mirrors are concave in shape. 

• Headlights of a car have a concave mirror so that we can reflect back light straight 
on the path. 

• Torches also use concave Mirrors. 

 

Figure 13: Concave Mirror Used in Torch 
Applications of Convex Mirrors 

• The rear view mirrors are convex mirrors as they provide a wider view of the road 
behind. 

• Security mirrors near an ATM are convex so that the user can detect easily if 
anyone else is watching from behind or not. 

 



Figure 14: Convex Mirror used in a Rearview Mirror 
Lenses 

A lens is a part of a reflecting material like glass or plastic but curved from both sides. 
Lenses are unlike mirrors that have a reflecting surface only on one side. Depending upon 
its shape a lens can be categorized as: 

• Convex Lens - A Convex Lens is curved outwards. It is thicker in the centre and 
narrows down at the edges. It merges the light rays passing through it at a certain 
point. Therefore, it is also called a Converging Lens. 

• Concave Lens - A Concave Lens is curved inwards. It has wider edges and a thinner 
centre. It reflects back the light that travels through it in different directions. 
Therefore, it is also called a Diverging Lens. 

 

Figure 15: Convex Lens and Concave Lens 
Images formed by Convex and Concave Lenses 
A Convex lens forms an image that is: 

• real 

• inverted 

• the image is large and appears close to the lens 

A Concave lens forms an image that is: 

• virtual 

• erect 

• small and appears far away 



 

Figure 16: Image formed by Convex and Concave Lense 
Sunlight 
What is a Rainbow? 

 

Figure 17: Formation of Rainbow 

• A rainbow is a natural phenomenon in which the light rays of the sun are reflected 
and refracted by the water droplets present in the atmosphere. 

• A rainbow appears as an arc on the sky that contains a band of seven colours – 
Red, orange, yellow, green, blue, indigo and violet. 



• This also means that the white light of the sun contains seven coloured lights in it 
that separate out due to refraction (called a Spectrum of Lights). This spectrum of 
white light can be seen in the following: 

o Rainbows 

o Soap bubbles 

o Surface of a CD 

o Prisms 

 

 
 
 

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. In the formation of a rainbow, what acts as tiny prisms? 

8. Briefly mention how many types of lens are there. Explain each of them. 

9. Mention the type of image 

(a) which can be formed on the screen. 

(b) which cannot be formed on the screen.  

10.State the correct sequence (1-7) of colours in the spectrum formed by the prisms A 

and B shown in the figure. 

 
11.State the two laws of refraction 

12. A) Observe the figure 1  

Label A,B , C and D 

Write one function of each 

  
13.You are given three mirrors of different types. 

How will you identify each one of them? [NCERT Exemplar] 



14.Assume, a person is standing in front of a plane mirror. The distance between the 

mirror and his image is 6 m. If the person moves 2 m towards the plane mirror, what 

would be the distance between the person and his image? [HOTS] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  
 
 
 

SUBJECT :SCIENCE 
CLASS VII 

 
CHAPTER : WIND STORMS AND CYCLONE  

Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/DUWwVE0TSuk 
https://youtu.be/DUWwVE0TSuk 
https://youtu.be/DUWwVE0TSuk 
 
 
Learning outcomes  
• Students will able to learn about the winds , different storms etc  
 
Sub topics : 

• Air Exerts Pressure 

• High-Speed Winds Are Accompanied by Reduced Air  Pressure 

• Air Expands on Heating 

• Wind Currents Are Generated Due to Uneven Heating on The Earth 

• Thunderstorms and Cyclones  

• Destruction Caused by Cyclones 

• Effective Safety Measures 

• Advanced Technology Has Helped 
 

 
 
 
 
 
 
 

https://youtu.be/DUWwVE0TSuk
https://youtu.be/DUWwVE0TSuk
https://youtu.be/DUWwVE0TSuk


 
 
 
 

LESSON DEVELOPMENT  
Winds, Storms and Cyclones 
Winds - When the air moves in a flow in a particular direction it is called wind. 
Air Exerts Pressure 
Why a tin can with hot water when cooled down with freshwater distorts its shape? 

 

Figure 1 Air Exerts Pressure 

As fresh water is poured over the hot can the steam in the can condensers and converts 
into the water. This results in reducing the amount of air that is present in water. The 
pressure of the air outside the can becomes more than the pressure of the air inside the 
can. This results in compressing of the can. Therefore, it is proved that air exerts pressure. 

Flow of Air 

When the speed of the wind increases it lowers down the air pressure. Therefore, we can 
say that air flows from a region of high pressure to low pressure. 

The speed of Air/ Winds 

The speed of air or wind depends upon the difference between the pressures of the two 
regions. If the difference between the pressures increases, the speed of the air also 
increases. 

Hot Air and Cold Air 

When the air is heated it expands. As a result, it occupies more space and becomes lighter 
in weight. Therefore, we can say that warm air is light in weight and cold air is heavy. 

Why does smoke move in upward direction? 

Smoke is hot air. Hot air is lighter hence it moves in an upward direction. 

How Convection in air occurs? 

When the hot air in a region rises up, the pressure becomes low in that region. As a result, 
the colder air fills its place. This is how convection in air occurs. 



 

Figure 2 Convection in Air 
Generation of Wind currents due to uneven heating of the earth 
There are two situations where winds on earth generate: 
1. Uneven heating between the equator and poles causes the north-south winds 

• We know that the Earth is divided into circular lines called latitudes that specify 
the north-south position of a place on the globe. 

• Also, the equator is latitude that is perpendicular to the axis of the earth's 
rotation. 

• The regions that are close to the equator receive maximum sunlight on the earth. 

• Hence the air in these regions is generally warm. The warm air, therefore, rises 
above and the cold air from the latitude around the equator moves in that place. 

• Similarly, cold winds from North and South poles move towards the equator and 
the neighbouring latitude and the circulation of winds take place on the earth. 



 

Figure 3 Flow of Winds on Earth 

You might observe in the figure given above the direction of the wind is not exactly from 
north to south or from South to North. This diversion in the direction of winds occurs 
because of the earth's rotation. 

2. Uneven heating of land and water causes monsoon winds on earth which bring rainfall 

• In the summer season, the land near the equator gets warmer and its temperature 
generally remains higher than the oceans. 

• As a result, what are above the land rises and the cold air from the oceans moves 
towards the land. These winds are called monsoon winds. 

• Since these winds come from the ocean they carry water with them. In a similar 
way, the winds in the winter season move from the land towards the oceans. 



 

Figure 4 Direction of Monsoon Winds in India 
Thunderstorms and Cyclones 

Although monsoon winds are important for agricultural purposes and in regulating the 
temperature conditions of a place sometimes excess of rainfalls and strong winds can lead 
to natural disasters such as thunderstorms and cyclones. 

Thunderstorms 

• An event in the environment in which strong winds blow accompanied by heavy 
rainfall, thunder and lightning are called thunderstorm. 

• Thunderstorms occur in hot and humid tropical regions mainly. These regions 
generally have higher temperatures which cause winds. 

• These hot winds when move upwards also have water vapour within them which 
freezes and falls on the earth as rain. 

• The rainfall and rising air create lightning in the air accompanied by sound and as a 
result, a thunderstorm occurs. 



 

Figure 5 Formation of Thunderstorms 
Precautions that one should take during a thunderstorm 

• One should not take shelter under an isolated tree during storm and lightning. 
Instead, one can take shelter under a small tree if near a forest area. 

• One should not lie on the ground. 

• One should not use or carry an umbrella which has a metallic rod. 

• One should stay away from windows and doors at that time. 

• One should not take shelter in an open garage, metal shed or storage sheds. 

• It is advisable to take a shelter in a car for a bus. 

• One should not stay in the water. People should try to move inside a building as 
soon as possible. 



 

Figure 6 Protect yourself during Thunderstorm 
Cyclones 

• Clouds are formed due to water vapour in the air. 

• As the water turns into vapour, it takes up the heat from the atmosphere. 

• When the water vapour turns into clouds and falls back as raindrops the same heat 
is released back into the atmosphere. 

• This heat warms up the air around the raindrops and the warm air starts rising. 

• This leads to decreasing their pressure in the region. 

• So, the air from the surroundings takes the place of the warm air. This cycle 
continues until the rain falls. 

• As a result, a very low-pressure region is created and strong winds start revolving 
in that low-pressure region. This is the condition of a cyclone. 

• The formation of a cyclone that depends upon different factors: 

• the temperature of the place 

• the wind speed 

• the direction of the winds 

• the humidity of the place 



 

Figure 7 Formation and Structure of A Cyclone 
Structure of a Cyclone 

• Cyclone is a rotation of air in the atmosphere at a height of around 10 to 15 km. 

• The centre of the cyclone(also called the eye of the storm) is a clean area where 
there are no clouds but only light winds. 

• This area ranges from 10 to 30 km in diameter. 

• The cloud region lies around this eye and has a diameter of around 150 km. 

• The cloud region has high-speed winds blowing at 150 to 250 km per hour 
accompanied by heavy rainfall. 

• The first indication of a cyclone can be observed when strong winds start flowing 
and pushing away the water from the shores. 

The destruction caused by a cyclone 

• Cyclone can result in extremely high waves in the sea or ocean because of the low 
pressure. These waves can be 3 to 12m high. 

• When these high waves hit the shore it results in the destruction of life and 
property to a great extent. 

• The soil of the area also loses its fertility after a cyclone. 

• Floods can appear if rainfall continues for a longer duration. 

• High-speed winds in the cyclone affect the telephonic communication lines, uproot 
trees, damage houses and cause loss of life. 

Other names of a cyclone 
• Hurricane – American continent 
• Typhoon – Japan and the Philippines 



 

Figure 8 Different types of Cyclones 
Tornado 

• A tornado is a weather condition when a cloud having a dark funnel-shape reaches 
the ground. 

• The diameter of a tornado can range from one meter to several kilometres. 

• The tornadoes can be formed within cyclones as well. 

• In a tornado, winds blow at high speed of 300 km per hour. 

• The funnel-like shape of a tornado sucks everything that comes near it at the base 
because of the low pressure exerted by the winds. 

• It then throws the things upwards. Hence, tornados can be devastating. 



 

Figure 9 Formation of Tornado 
Protecting yourself from a tornado 

• To protect oneself in a tornado one should take shelter in an underground room 
with no windows. 

• If in a room with windows, one should close them and hide under a table or a 
workbench. 

• One should bow down on the knees protecting their neck and head using their 
arms. 

 

Figure 10 Protecting yourself from a tornado 
Safety measures for cyclones 

• There should be a cyclone forecasting service that can want the people of a 
particular area that can be hit by a cyclone. 



• The speed of winds plays a major role in predicting any calamity like cyclones 
hence the speed of wind in coastal areas should be measured 
regularly. Anemometer is a device that can measure the speed of the Wind. 

 

Figure 11 Anemometer 

• The warnings should be communicated rapidly to the citizens, ships that are sailing 
in the sea, government agencies and fisherman as well. 

• Along with this, cyclone shelters should be built in coastal areas and agencies 
should be appointed who can help the people at the time of calamity. 

How individuals can protect themselves from cyclones 

• One should not ignore the warnings given by the weather forecasting team. If you 
can, you must move to safe places and carry all your important belongings with 
you. 

• One should not drive on roads that have standing water as they might be 
damaged. 

• One should keep all the emergency numbers with themselves so that they can 
seek help when required. 



 

Figure 12 Protecting yourself during a cyclone 
What to do if you are living in a cyclone hit area 

• The water in such region can be contaminated. Hence one should make sure if the 
water is safe and only then drink it. 

• One should stay away from power lines for electrical switches of any kind. 

• One should stay at home or at the shelters and should not move out unnecessarily. 

• One should not put unnecessary demands to the rescue team and should co-
operate with them. 

• One should help each other in such a situation. 

Role of Technology in predicting and protecting from the cyclone 

• The satellites and radars have made it possible to predict cyclones ahead of time 
so that appropriate precautionary measures can be taken accordingly. 

• There are now several National and international organizations that monitor 
cyclone-related issues. 

• Generally, a cyclone watch or a cyclone and alert is issued every 48 hours in 
advance if a storm is expected in an area. 

• Then a cyclone warning is issued before 24 hours. This warning is then 
broadcasted in the area after intervals of half an hour or 1 hour. 

 

 



ASSIGNMENT  

1. The warning of cyclone can be issued 

(a) 48 h in advance 

(b) 12 h in advance 

(c) 6 h in advance 

(d) 24 h in advance 

2. Wind is caused due to 

(a) uneven heating of equator and poles 

(b) difference in humidity 

(c) even heating of land and water 

(d) None of the above 

3. Formation of thunderstorm requires 

(a) moisture 

(b) rapidly rising warm air 

(c) sea breeze 

(d) All of the above 

4. Increased wind speed is accompanied with 

(a) increased air pressure 

(b) affected air pressure 

(c) reduced air pressure 

(d) lower humidity 

5. A curtain is hanging at the entrance of a room. A long corridor runs at right angles to 

the door, that is parallel to the curtain. If a strong wind blows along the corridor, the 

curtain will [NCERT Exemplar] 

(a) get pushed inside the room 

(b) get pushed outside the room 

(c) get collected towards one end/ swirled 

(d) remain unaffected 

6. The calm centre of cyclone is called 

(a) head 

(b) eye 

(c) water spout 

(d) storm 

7. Fill in the Blanks 

1. It is ……………….. row boat in the moving direction of wind. 

2. The bicycle tube ……………….. when it is overfilled with ……………….. . 

3. Air ……………….. on heating and ……………….. on cooling. 

4. The ……………….. the difference in ……………….. the ……………….. the air moves. 

5. A change in the direction of wind is caused due to ……………….. of earth. 

8. Give three precautions that should be taken to protect oneself from the 

thunderstorm. 



9. Paheli kept an empty bottle made of plastic inside a refrigerator. After few hours, 

when she opened the refrigerator, she found the bottle had collapsed. Explain the 

possible reason. 

10. Figure shows a diagrammatic representation of trees in the afternoon along a sea 

coast. State on which side is the sea, A or B? Give reasons for your choice. [NCERT 

Exemplar] 

 
11. Name the factor responsible for the increase of speed of wind or cyclones. 

12. Match the Column I with Column II. 

Column I 
Column II 

(a) Tornado (i) Occurs in Western Pacific region 

(b) Anemometer (ii) Reduces soil fertility 

(c) Cyclone (iii) Dark funnel shaped cloud 

(d) Meteorologist (iv) Measures the speed of wind 

(e) Typhoon (v) Study weather 

12. a) What does this figure represent . 
    b) write two precautions that will you take to prevent  yourself from this 
natural disaster . 
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CHAPTER : WATER : A PRECIOUS RESOURCE 

Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/smgbvpZtzjQ 
https://youtu.be/smgbvpZtzjQ 
https://youtu.be/smgbvpZtzjQ 
 
 
Learning outcomes  
Students will be able to  
• Know how much water is available on Earth .  
• Find out reasons of depletion of water resources .  
• Explore methods of water management and conservation 
• Study diversity of plants and animals in forest .  
• Understand the role of decomposers in maintaining nutrients .  
• Realize the need of wildlife conservation .  
• Understand the fact that ‘forest are a dynamic living entity ‘ 
 
Sub topics : 

• Water, Our Lifeline 

• What Is Sewage? 

• Water Freshens Up – An Eventful Journey 

• Wastewater Treatment Plant  

• Better House Keeping Practices  

• Sanitation and Disease 

• Alternative Arrangement for Sewage Disposal  

• Sanitation at Public Places.  
 

 

https://youtu.be/smgbvpZtzjQ
https://youtu.be/smgbvpZtzjQ
https://youtu.be/smgbvpZtzjQ


LESSON DEVELOPMENT  
 Water: A Precious Resource 
Quick Facts 

• 22 March is celebrated as World Water Day to bring awareness among the people 
about the conservation of water. 

• 2003 was called as the International year of freshwater to bring awareness among 
the people about the importance of water as a resource and why it is depleting at 
such a fast rate. 

How much water is available on the earth? 

 

Figure 1: Distribution of Water on Earth 

• 71% of the Earth is covered with water. However, all of that cannot be consumed 
by the living organisms. 

• The figure given above represents that 97% of the earth's water is saline that is 
present in the oceans and 3% of the earth's water is fresh that is present in ice 
caps, glaciers and underground. This fresh water can be obtained from 
underground, rivers and lakes. Even then, just 1 percent of our freshwater is easily 
accessible, with much of it trapped in glaciers and snowfields. 

Different forms of Water 
• Solid State - Water exists in the solid form as ice and snow on the earth. 
• Liquid State - Water exist in the liquid state in rivers lakes, oceans and under the 

ground. 
• Gaseous State - Water exists as water vapour in the atmosphere. 

The Water Cycle 



 

Figure 2: The Water Cycle 

The water cycle is a natural process that continuously happens on earth. The water cycle 
maintains the amount of water on the earth. It can be divided into four phases: 

• Evaporation - It is a process when the water from the earth’s surface gets 
converted into water vapour due to the heat of the sun. The water vapour then 
gets into the air. 

• Condensation - The water vapour rises up in the atmosphere and get accumulated 
above, condenses and form water droplets. These droplets collect together and 
form clouds. 

• Precipitation - When the volume of droplets increases in the atmosphere, it falls 
on the earth as rainfall also called as Precipitation. Sometimes it also occurs as 
snowfall in some areas. 

• Collection of Water - As the water falls back on the earth, it travels along the 
surface and gets accumulated at different places like lakes, rivers, sea, oceans and 
under the ground. That's how the amount of water is regulated on the earth. 

Groundwater 



 

Figure 3: Groundwater 

• The water that falls on the earth’s surface slips inside the earth and gets 
accumulated in the cracks and gaps of the rocks present inside the earth.  

• The water table is called the upper limit of the layer of water present beneath the 
earth. The water table can vary from one place to another. 

• The water that is present beneath the water table of a place is 
called Groundwater. This water gets accumulated inside the earth because of 
different sources: 

o Rainwater that falls on the earth slips inside the ground 

o Water in the rivers, lakes and Ponds often slips into the earth and get 
accumulated as groundwater 

• Infiltration - The process by which water accumulates into the ground by travelling 
through the soil pores is called Infiltration. 

 



Figure 4: Infiltration 
• Aquifer - The underground layer of rocks that contain water present between their 

cracks and empty spaces is called Aquifer. 

 

Figure 5: Aquifer and Groundwater 
How underground water can be obtained? 

Groundwater is generally obtained by digging Wells, using hand pumps and electric pumps. 

Uses of Groundwater 

Groundwater is fresh water and therefore can be used for various purposes such as: 

• consumption or drinking water 

• domestic chores 

• irrigation of crops 

• water services in public buildings and offices 

• firefighting 

• industrial purposes 

Water Table Depletion 



 

Figure 6: How Water table gets affected in different seasons 

The water table of a place may decrease if we keep on taking out more water than what is 
getting replenished due to rainfall. There are several factors that can cause water table 
depletion: 

1. Increasing Population 

• As the population of a region increases the demand of freshwater also rises 
sharply. This means more water is being required. 

• Also, increasing population demands more space which leads to the construction 
of more houses, shops, industries, buildings and roads. 

• The number of places like parks, grounds or forests decreases. 

• All this reduces the possibility of rainwater getting into the soil particles because 
the concrete floors and roads to not allow seepage of water. 

• This means that an increased demand and usage of groundwater as compared to 
the replenishment of water tables. 

• This results in depletion of the water table of that region. 

2. Increasing Industries 

Every industry requires water in its production process. As a number of industries increases, 
more water is drawn from the ground. All of this result in depletion of the water table. 

3. Agricultural Activities 

In case of no or low rainfall, farmers use groundwater to irrigate their land for agriculture. 
This depletes the water table over the years.  

4. Deforestation 



We know that plants and trees keep the soil bounded together and allow absorption of 
water in the soil. Uprooting them exposes the first layer of the soil which can get washed 
away easily. This affects the water table of that region. 

5. Low Rainfall 

In places where there is low or scanty rainfall the underground water table is generally low. 

Distribution of Water 

• The distribution of water across the earth is not even due to different factors such 
as rainfall and climatic conditions. 

• Some places have a high amount of water while others face scarcity of water. 

• For Example, in India, places like Rajasthan get very low rainfall and hence have 
less water. On the other hand, places like Meghalaya receive high rainfall and have 
a high amount of water. Hence, there can be times when one part of India faces 
floods while other is suffering from a drought -like condition. 

 

Figure 7: Rainfall in India 
Water Management 



• No matter whether a place receives a high rainfall or low rainfall, water 
management is necessary to ensure that everyone gets access to an adequate 
amount of water. 

• Generally, the Civic authorities of a region are responsible for the adequate supply 
of water in that area. 

• They generally use a well-structured pipeline system to deliver water to every 
house and building of the locality. 

• Not only this it is also a responsibility of the civic authorities to prevent wastage of 
water and check if their supply system is adequate or not. 

• Along with these authorities, every individual is also responsible for saving water 
and preventing it from getting wasted. Hence, we should always keep a check on 
how we use water in our daily lives. 

Water Harvesting or Rainwater Harvesting 

 

Figure 8: Water harvesting or Rainwater harvesting 

• The rainwater that falls on the earth is generally allowed to flow away. 

• However, it can be saved and used to replenish the groundwater levels of the 
Earth. This process of preventing rainwater from flowing away and storing it for 



different purposes such as replenishing groundwater levels, household chores or 
industrial purposes is called rainwater harvesting. 

Bawris 

An ancient practice of storing water involved construction of Bawris. In old times rainwater 
was collected in Bawris. However, with time their usage declined. Now due to scanty 
rainfall people are again using them to solve the problem of water storage. 

Drip Irrigation 

• It is an allocation technique used by farmers to water their fields. 

• In this, water is allowed to slowly drip into the plants so that their water directly 
gets into the roots of the plants. 

• This minimizes evaporation, saves water and allows the nutrients to reach the 
plants easily. 

• Narrow tubes are used to make water reach the roots of the plants in drip 
irrigation. 

 

Figure 9: Drip irrigation 
How can we save water? 

We can adopt different ways to minimize the wastage of water: 

• Always keep the taps closed while brushing or washing the face to prevent water 
from flowing away unnecessarily. One should use it only when needed. 

• Fix any water taps that are leaking, immediately. 

• Instead of taking a shower use a bucket to take bath. 

• Use water left from washing clothes for mopping the floor and washing cars 
instead of running water. 

• Water your plans in the morning or evening times so that the water does not 
immediately get evaporated. 



• Do not waste food as it takes a lot of water to irrigate the fruits and vegetables. 

• Do not throw away water unnecessarily. Use water in a judicious amount 

 

Figure 10: Outdoor Water Conservation Tips 

 

Figure 11: Indoor Water Conservation Tips 
How scarcity of water affects the plants? 



• The plants get dried up as they get no water and hence they can die. 

• There is no water to conduct photosynthesis and hence they are not able to 
produce any food. 

• They will not be able to grow upright because of scarce water. 

• They will no longer be able to get enough nutrients from the soil because of less or 
water. 

• As a result, there will be no food, no oxygen and hence no life without the plants. 

 
ASSIGNMENT  

 
1. Fill in the Blanks 

1. The rainwater and ……………. from other sources such as rivers and ponds seep 

through the ……………. and fills the empty spaces and cracks deep below the ground. 

The process of seeping of water into the ground is called ……………. . [NCERT 

Exemplar] 

2. Rajasthan is a ……………. and dry place. The challenge of natural ……………. of water 

was met by a successful experiment. A band of social had transformed a ……………. 

area into a green place. They have revived five dried-up ……………. by constructing 

water ……………. structures. 

3. The rainwater can be used to ……………. the groundwater. 

4. The best way to overcome shortage of water is ……………. . 

5. Leaking ……………. is a source of huge water wastage. 

2. Match the Columns 
 
Match the Column I with Column II. 

Column 1 Column II 

(a) Solid (i) Water under water table 

(b) Liquid 
(ii) Traditional way for collecting 
water 

(c) Gas (iii) Water between the hard rocks 

(d) Groundwater (iv) Ice, snow 

(e) Aquifer (v) Water in ponds, rivers, oceans 

(f) Bawris (vi) Water vapours 

3. Which of the following is not an effect of acute scarcity of water on plants? 

(a) Shortage of food 

(b) Shortage of oxygen 



(c) Shortage of carbon dioxide 

(d) Shortage of rainfall 

4. A man digging the ground near a waterbody found that the soil was moist. As he kept 

digging deeper and deeper he reached a level, where all the spaces between particles 

of soil and gaps between rocks were filled with water. The upper limit of this layer is 

called [NCERT Exemplar] 

(a) water level 

(b) water table 

(c) groundwater 

(d) water limit 

5. Which of the following does not show water shortage? [NCERT Exemplar] 

(a) Taps running dry 

(b) Long queues for getting water 

(c) Marches and protests for demand of water 

(d) A family gets three buckets of water per person per day 

6. Water cycle does not involve which of the following? 

(a) Evaporation 

(b) Condensation 

(c) Formation of clouds 

(d) Rainwater harvesting 

7. Explain the factors responsible for the depletion of water table  

8. Shishir returned from school and found his mother busy in the kitchen. He noticed 

that she is making his favourite dosa. Shishir rushed to his mother as he was feeling 

hungry and found that the tap in the kitchen was leaking. He told his mother to 

replace it as leaking taps lead to the wastage of water. His mother smiled and 

ensured him to do the same. 

(a) What is water management? 

(b) Why should we save water? 

9. The water bearing layer of the earth called P is made up of two components O and R, 

in which R water collect under the ground. The top level of layer Pis called S. When 

too many tubewells are used in an area, the level of S in that area goes down. What 

are P, Q, R and S 

10. Given below are three states of water in a beaker. These states are inter-convertible. 

Name the process forward and backforth labelled A, B, C, D, which cause these 

conversions. [HOTS] 
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CHAPTER:  FOREST  

Guidelines  

• Refer to the content given below and view the links 

• These notes will help you to understand the concept and complete the assignment 
that follows  

• The assignment is to be done in the chemistry notebook   

• Please read the science NCERT book before you begin answering  
 
Instructional Aids / Resources  
NCERT Link  is given below 
https://youtu.be/RYYZtOfndZQ 
https://youtu.be/RYYZtOfndZQ 
https://youtu.be/RYYZtOfndZQ 
 
 
Learning outcomes  
Students will be able to  
• Study diversity of plants and animals in forest .  
• Understand the role of decomposers in maintaining nutrients .  
• Realize the need of wildlife conservation .  
• Understand the fact that ‘forest are a dynamic living entity ‘ 
 
Sub topics : 

• Visit a Forest  

• Crown  

• Canopy  

• Deforestation  

• Afforestation  

• How are forest responsible for increase the water table and balance the 
water cycle  
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LESSON DEVELOPMENT  
 
Forests - Our Lifeline 
What is a forest? 

• A forest is an area or a part of the land that is covered with trees and a wide 
variety of plants. 

• Not only this, forests form a complete ecosystem that includes various living 
organisms such as trees, shrubs, plants, microorganisms, wild animals and birds. 

• They also include non-living or abiotic factors such as sunlight, air, nutrients, water 
and rocks. 

• There are different kinds of forests present on the earth depending upon the 
geographical and climatic conditions of a particular region. 

• Forests serve various purposes for human beings as well as nature hence they are 
an important resource. 

 

Figure 1: Different Forests in India 
Forests are home of numerous of plant species 

• There are different kinds of trees found in the forest such as Neem, bamboo, 
Sheesham, fig, sal, amla and teak. 

• Along with trees, there are different herbs, shrubs, climbers, creepers, grasses and 
plants found in the forest. 

• These plants serve various purposes for the environment as well as human beings. 

• The forests grow by themselves. 

• There is no need to plant trees in the forest as the forests provide favourable 
environmental conditions to plants so that they can germinate and grow on their 
own. 



 

Figure 2: Different Trees found in Forests 
What is a crown? 
The upper part or top of a tree is called its Crown. 

 

Figure 3: Different Crowns of Trees 
What is canopy? 
In the forest different trees grow tall together and their branches appear as the roof of the 
forest as no sky is visible through these trees. This is called Canopy. 



 

Figure 4: Canopy 
Stratification in Forests 

Stratification is defined as dividing a natural habitat into several layers depending upon the 
heights of plants or vegetation of that area. This allows minimization of competition among 
the animals and allows them to survive easily. The number of layers a forest has depends 
upon the climate, temperature, availability of light, type of soils and rainfall. Generally, the 
trees of a forest are divided into following sections: 

• The Forest Floor: It comprises of the shed leaves, stems, bark and the top layer of 
soil. 

• The Herb Layer: It consists of plants without woody stem those grow above the 
ground such as grasses. They are usually less in number in the forests. 

• The Shrub Layer: It consists of plants small to medium sizes. This layer requires the 
most sunlight. 

• The Understory: It consists of plants that grow above the forest floor but lower 
than the canopy. They require less amount of light in order to grow. 

• The Canopy: It consists of the tree crowns. It is always exposed to sunlight. 
• The Emergent Layer: It consists of the topmost layer of trees. It is generally found 

in tropical forests. 



 

Figure 5: Stratification in Forest 
Forests are a habitat of many kinds of animals 

• Forests provide favourable environmental conditions, food and shelter to a variety 
of wild animals, insects and microorganisms. 

• The trees of the forest act as their shelter while a variety of plants and animals are 
their food. 

• Forests are a home to a variety of insects and microorganisms because the soil of 
the forest is highly fertile and therefore it provides favourable living conditions 
such as water and nutrients to these organisms. 

• Forests also support different food chains because of a complex biodiversity in the 
forests. Different organisms present on the earth are dependent on each other. 
For instance, herbivores feed on the plants and carnivores depend upon the 
herbivores. This chain of organisms being dependent on each other for their food 
is called a Food Chain. 



 

Figure 5: Food Chain in Forest 
What is humus? 

It is a dark coloured substance found in the soil. Humus is made from dead and decaying 
organisms. The microorganisms live upon the decaying matter and convert it to humus. 

Who are decomposers? 

Animals that feed on dead and decaying plants and animals and convert them into humus 
are called decomposers. 

How nutrients are recycled in the forest? 

• The nutrients present in the soil are used by plants, insects and microorganisms. 

• When they die, their remains are turned into organic matter by the decomposers. 

• This keeps the soil fertile in the forests and recycles the nutrients. 



 

Figure 6: Recycling of Nutrients in Forests 
Why forests are called green lungs? 

• We know that plants take up carbon dioxide and release oxygen. 

• Hence the plants in the forests provide oxygen to the animals and their animals 
provide carbon dioxide to the plants. 

• In this way, a balance of Oxygen and Carbon dioxide is maintained in the 
atmosphere in forests. This is a reason why forests are called Green Lungs. 

 

Figure 7: Forests maintain the amounts of Carbon dioxide and Oxygen in the atmosphere 
Do people live in the forest? 

Yes, people from different tribes live in forests. These people are dependent upon the 
forest for food, water, shelter and medicines. 

Why forests are called dynamic living entity? 

• All the organisms whether they are plants or animals depend on each other and 
help each other to survive in the forest. 

• The herbivores are dependent on the plants for their food. 

• The carnivores are dependent on the herbivores. 

• The decaying matter of dead animals, plants and their excreta enables the growth 
of more plants by providing them with adequate nutrients to grow. 



• The decomposers decay the dead matter in the forest and support the growth of 
plants. Hence forests are called Dynamic Living Entity. 

How forests prevent floods and soil erosion? 

• Forests act as a natural absorber and allow the rainwater to seep into the earth. As 
a result, the water table of the area near the forest is high. 

• The Forests control the flow of water and prevent floods. 

• This is because the plants and trees prevent the rainwater from directly flowing 
away. 

• In this way, forests allow a regulated supply of water to the nearby streams. 

• Also, the roots of the plants bind the soil and prevent heavy rainfall always from 
flowing it away. Hence, they also prevent soil erosion. 

 

Figure 8: Forests Prevent Floods 



 

Figure 9: How Forests Prevent Soil Erosion 
How forests prevent pollution? 

• Firstly, forests are a rich source of oxygen. Hence, the air in and around the forest 
is always fresh and clean. 

• Forests prevent strong winds or dust storm from flowing in the area. 

• The areas surrounding the forests generally have a cool climate and receive a good 
amount of rainfall. 

• The forests also absorb loud sounds of the vehicles on the highways nearby and 
hence prevent noise pollution in the areas around the forest. 

 

Figure 10: How Forests Prevent Pollution 



How forests preserve the water cycle? 

• We know that plants get rid of an excess of water through the process of 
transpiration. 

• In this process, the water is released as water vapour in the atmosphere. 

• Hence forests increase the water vapour content in the atmosphere. 

• This water vapour condenses and forms clouds which lead to increased rainfalls in 
the area. 

• This rainwater gets into the ground and increases the underground water levels. 

• Hence forests preserve the water cycle. 

 

Figure 11: Forests Preserve the Water Cycle 
 
 
 
 
 
 



Significance of forests 

1. Forests are a natural habitat of a wide variety of animals and plants. 

2. They help in regulating the amount of Oxygen and Carbon dioxide in the atmosphere. 

3. They prevent global warming by keeping the air clean as they take in all the carbon 
dioxide. 

4. They regulate the water cycle on the earth. 

5. They prevent air, water, land and noise pollutions in some or the other way. 

6. They are a rich source of different products that are used by human beings: 
• Fruits and Vegetables 
• Wood 
• Raw materials for different industries like paper, wood etc 
• Medical products 
• Latex, Gum and Resins 
• Honey and Wax 
• Spices 
• Oils 
• Bones and fur 

 

Figure 12: Forest Products 
What is afforestation? 
The process of planting trees in unproductive areas and thereby increasing the forest land 
on earth is called Deforestation. Afforestation helps in increasing the forest land and thus 
helps in improving the environment of the Earth. It also leads to several benefits that the 
forests provide us. 
What is deforestation? 
Demolishing the forest on a large scale is called Deforestation. Human beings undergo this 
process in order to find more space for extending their habitats. However, this leads to 
several ill effects such as: 



• Many animals and plants lose their natural habitat. Being unable to find a suitable 
environment to live, they may die or become extinct eventually. Hence 
deforestation results in loss of biodiversity. 

• It will lead to changes in the climate. 

• Without any trees, the water cycle gets disturbed and the soil dries out. 

• It will lead to increased air pollution as trees are the ones that can absorb 
greenhouse gases such as carbon dioxide and increase the oxygen content in the 
atmosphere. 

• It can lead to increased floods as the trees will no longer be there to regulate a 
steady flow of water. 

 

ASSIGNMENT  

1. Forests are not responsible for [NCERT Exemplar] 
(a) providing medicinal plants 
(b) maintaining the flow of water into the streams 
(c) creating flood conditions 
(d) absorbing rainwater and maintaining water table 

2. Which of the following does a forest prevent? 
(a) Floods 
(b) Soil erosion 
(c) Water table from going down 
(d) All of the above 

3. The first link in all food chains are 
(a) herbivores 
(b) carnivores 
(c) green plants 
(d) None of these 

4. Which of the following are called producers? 
(a) Plerbivores 
(b) Carnivores 
(c) Green plants 
(d) Bacteria and fungi 

5. Which of the following statements is not correct? 
(a) Forests protect the soil form erosion 
(b) Plants and animals in a forest are not dependent on one another 
(c) Forests influence the climate and water cycle 
(d) Soil helps forests to grow and regenerate 

6. Fill in the Blanks 
1. The decaying leaves and animal choppings in a forest enrich the ……………… . 
2. Insect, butterflies, honeybees help plants in ……………… formation. 
3. The microorganisms which convert dead plants and animals to humas are called 
………………. 



4. Forest is a purifier of ……………… and ……………… . 
5. Herbs form the ……………… layer of the forest. 

7. True/False 
1. Plants are saprotrophs. 
2. Roots of the tree are called crown of the tree. 
3. Plants release C02 in the process of photosynthesis. 
4. Forest is self sustaining entity comprising of plants animals and microorganisms. 
5. Various components of forests are not interdependent on each other. 

8. Match the Column I with Column II. 

Column I Column II 

(a) Humus (i) Depend on plants for food 

(b) Forests (ii) Branchy part of the tree 

(c) Herbivores (iii) Helps forests to grow 

(d) Crown (iv) Dark coloured matter 

(e) Soil (v) Protect soil from erosion 

 
 

9. Flow of energy in nature takes the following path 
(a) carnivores herbivores → green plants 
(b) green plants herbivores → carnivores 
(c) sun → green plants → herbivores → carnivores 
(d) sun → carnivores → herbivores → green plants 

10. Figure shows a part of a forest. 

Write any three activities going on in the forest on the basis of this figure. 



 

11. Sketch a diagram to show how plants maintain the balance between carbon dioxide 
and oxygen in the atmosphere? 

12. Consider the following organisms: 
Grass, birds, frog, crow, tiger, vulture, toadstool, deer. Which of these 
(i) can eat the dead animals 
(ii) can form a three step food chain? 

13. Mention benefits of forests 
14. Define : deforestation and desertification  

15. Give reason for the following : 
a) We should conserve forest  
b) Plants purify air 
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