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            Preface
        
      

      This book sangam's Science and Technology for Today and Tomorrow, Book 6, a part of the series of sangam's, science for Today and Tomorrow", has especially been design and prepared to meet the needs of the school children studying in Grade six. its is based on the syllabus of Science and Technology prescribed by CDC, Nepal. No doubt, the concepts have been presented in conformity with the latest methods of

      teaching science Lessons are well-sequenced and activity-based with an emphasis on science and Technology Literacy (STL). Learning outcomes listed at the beginning of the lesson enable the learners to judge the scope of each lesson. Each lesson contains suitable illustrations with a considerable number of diagrams that enable students to grasp the concepts easily. Simple experiments are given with examples related to students' daily experiences. Definitions, laws and important facts have been colored to highlight them. Lessons have been summarized through the concept maps that help in quick review of concepts. Introduction of concept maps helps students to revise the whole unit in a logical way. Diverse exercises have been given to provoke different cognitive levels. Project given in each lesson helps students to apply their skills to research and to develop their ability in teamwork. Questions under "Think and answer" provide the advanced concepts related to the topic to widen the horizon of knowledge. The new words given in each unit define the scientific jargons of each lesson and help to increase the vocabulary of science.

      Thanks are due to Sangam Books Publication Pvt. Ltd. for bringing out this book in an attractive layout. I would like to extend my sincere thanks to Mr. Kumar Bahadur Rai for his contribution to making the series flawless. Valuable suggestions given by the science teachers, teacher-trainers and the concerned individuals are highly appreciated and I assure that the suggestions would be incorporated in the forthcoming edition. I also wish to take this opportunity to thank all those who provided me with valuable support and advice.

      I always appreciate the valuable suggestions and comments from the teachers, the students and the readers of this book for further improvement. The author of this series could be reached at sangambp@ntc.net.np.
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      Unit -1 Scientific Learning

      Learning Outcomes

      After the completion of this unit, you will be able to:

      have the introductory knowledge of scientific learning and adopt it in the learning process, tell the importance of units in measurement.

      identify local units of measurement and compare them with the SI units.

      tell the importance of SI units.

      tell and use multiples and subunits of measurement.

      
        
          Science process skills 
        : the skills of observation, prediction, experiment, analysis, conclusion and communication upon an object or event,

      
        
          standard
         : something established by an authority, valid.

      
        
          thermal gun
         : infrared thermometer used to measure temperature without touching object.

      
        
          
        

        What is science?

        There is no single answer to this question. Before we talk about what science is let’s look at what a scientist does.

        Science is a way to find answers to the questions about the world around us. Science emphasizes on the systematic study of objects, events or subjects of study. Scientists are like detectives. They have their own ways to find an answer to a question. Scientists collect evidence to answer a question. The way of trying to find answers to questions is called scientific method. In order to reach the conclusion of a question one has to follow different steps of process called science process skills. Scientific method involves science process skills.

        Make observation of objects or events using senses.

        Ask questions

        Do background research. :- Find out as much as you can related " to your problem (question).

        Write hypothesis.

        Make prediction about what will happen in your experiment

        Experiment.

        Arrange necessary materials and design a test to find out whether or not your prediction is correct.

        Analyze.

        Record what happens in your experiment/test.

        Conclude.

        Summarize the findings of your experiment and answer your questions.

        If false,

        make new hypothesis and begin the process again.

        Share with others.

        
          The conclusion obtained by conducting the above research finally becomes the scientific laws and theories. The famous universal law of gravitation put forward by Sir Isaac Newton, an English scientist, by observing an apple dropping onto the ground. The kettle lid raising from the boiling water led James Watt to discover steam engine.

        
          Scientific Learning Process
        

        Let us carry out some simple activities involving scientific learning process before we go thoroughly about the basic science process skills.

        
          
            Activity 1.1 
          
        

        
          Observing and classifying
        

        Collect different types of fruits such as oranges, bananas, grapes, lemons, apples, papayas, walnut, chestnut, coconut, gooseberry, etc.

        Observe their colour, shape, size, smell, taste, and hardness using your senses. Your eyes can find colour, shape and size, nose detects smell, hand (skin) detects hardness and tongue determines taste.

        Put the similar fruits in one place and separate different fruits in different places.

        Fruits with similar shape

        Fruits with similar taste

        Fruits with similar hardness

        Fruits with similar colour

        Now conclude your finding based on the above observation.

        e.g. 1.Fruits do not have the same taste. They can be sweet, sour, or even tasteless.

        2.

        3.

        
          
            
              Activity 1.2
          
        

        
          Does an object float or sink?
        

        Does an apple float or sink? What about strawberry?

        It can be a simple question. But you can give a valid answer only after doing an experiment.

        Collect different types of fruits such as walnut, coconut, apple, orange, strawberry, banana. Vegetables such as potato, chickpea, squash, eggplant and different types of objects such as stone, pen, pencil, eraser, iron nail, matchstick, rubber ball, piece of paper, paper clip, marble, ice cube, bottle cap, etc.

        Think deeply and predict whether these objects float on or sink in water. Put your prediction under the table before you begin your experiment. Put each collection of yours in a big bowl of water (one at a time) and observe whether it stays on or near the surface or goes to the bottom of water.

        S.N. Names of fruit or object Does it float on or sink in water?

        Prediction Conclusion after experiment

        
          	Apple

          	Eraser

          	Coconut

        

        4.

        5.

        
          	Did all fruits/objects sink in water?

          	How many cases of your prediction were correct?

          	Were you correct in several cases?

          	Why do all the objects not sink in water? •

          	List few other sinking and floating objects.

          	What is your conclusion from this activity?

        

        The process of observing, predicting, experimenting, analyzing, concluding and sharing the findings in the form of reports of an object or events is Scientific Learning Process.

        
          Steps of Scientific Learning Process
        

        Scientific Learning Process involves the following steps in the given order.

        
          	
            Observing objects and events in the surroundings

        

        Anything that has been heard, experienced, seen or felt is the starting point of a scientific learning process. Various senses are used in this step of learning. Falling of fruits from a tree, melting of ice, experiencing hot/warm in the sun, attracting bees towards flowers, etc. are all the steps of learning. The collection of different objects, observing, sinking and floating as in activity 1.2 come under this process.

        
          	
            Ask questions on objects or events
          

        

        Questions may arise when we observe materials or events. If Sir Isaac Newton had not asked question, he would not have found out the law of gravitation. Similarly, the observation of the lid raised by the steam by James Watt led to the invention of steam engine. Questioning oneself on whether an object floats or sinks can later help to solve your curiosity.

        Think and Answer

        
          	Was Newton the first person to observe the apple falling from a tree?

          	What led him to put forward a law of gravitation?

          	
            Do a background research
          

        

        Finding out as much as you can have related to your problem is another step of learning. It involves reading about the previous experiment. After completing this step, you will be able to guess the possible answer to the problem. You will get the valid answer only after the test.

        
          	
            Write a hypothesis
          

        

        It is a prediction about what will happen in experiment. It is the answer given before the experiment is carried out. It can also be the educated guess from your prior understanding. It enables the learner to make connections between the prior knowledge and the text.

        
          Let’s practice prediction.
        

        
          	What happens, if an egg is dipped into vinegar for an hour?

          	Boiling point of water at the sea level is 100°C. What will be the boiling point of water in your place? Higher, lower or the same?

          	Will the level of ice be higher, lower or the same if certain level of water in a glass is frozen?

          	What would be your body temperature after a hard exercise?

          	
            Devise an appropriate Experiments

        

        The process of conducting an appropriate activity to test whether the prediction is correct is called experimentation. This is the process of finding the real facts. Therefore, it is considered as the most important step in scientific learning. In order to confirm whether an object floats on water we put each object in/on water and that is what we call an experiment.

        
          	Analyze the experiment results

        

        The process of recording what happens in the experiment is analysis. It is necessary to record the findings of an experiment before conclusion. In experiment 1.2 dense objects such as stone, iron nail, paper clip, marble, etc. listed in one column sink in water. A piece of paper, leaf, plastic, match stick which are lighter float on water. This is the analysis of experiment.

        
          	Make a conclusion based on the analysis

        

        This is the process of summarizing the findings of your experiment and hypothesis. It provides an answer to your question on an object or event that came to your mind in the beginning. In activity 1.2 lighter objects such as paper, leaves, rubber ball, piece of plastic that float and denser objects such as iron nail, stone, marble, chickpea grains, etc. that sink in water are the conclusion.

        
          	Prepare a report to share with others

        

        This is the final step of the scientific learning. The findings of the experiment are recorded in the form of a report. This can be shared with others.

        “Oops! my prediction is wrong!”

        An experiment is not failure if it doesn’t work out as predicted. Knowing what is false is also an important part of figuring out what is true.

        Sometimes the findings of your experiment may be different from your prediction. In such a case you have to make a new hypothesis and begin the process again.

        
          Scientific Learning Process

        Activity 1.3

        
          	Make a collection of strips of paper, pieces of broken glass, paper clips, bangles, iron nails, plastic rulers, pieces of chalk, combs, metal spoons, pieces of stone, erasers, pencils, coins, etc.

          	Which of the above objects pass electricity through them and which objects do not? Write conductor in one column and insulator in another.

          	Arrange an electric circuit as given below and test the above materials. Put the test material between D and E and observe whether the light bulb slows or not.

          	Now compare the predicted and experiment results.

          	Conclude your experiment.

          	Prepare a report on different steps involved in completing the task in the form of scientific learning process.

        

        Activity 1.4

        
          	Collect different types of seed found in and around your house.

          	Predict and list them into single cotyledon seed (monocotyledon) and two cotyledon seeds (di-cotyledon)

          	Soak the seed overnight and on the next day see whether you can split the cotyledon or not.

          	Prepare a report by including all the steps of scientific learning.

        

      
      
        Measurement and Unit

        What is the length of your classroom bench? How high can you jump? How long does it take you to reach your school from your home? How much do 3 big size apples weigh?

        How do you answer these questions? You will only be able to answer after measurement. Let’s do experiment before we go to explain measurement.

        
          Activity 1.5

        
          Measuring the length of your classroom bench
        

        Measure the length with your arm. When the length of the bench is 3 arm length, it is 3 times longer than your arm length. You might have experienced your parents talking about the width or length of the plot where your house is made. It is often expressed in arm length. Such measurement is practiced in our daily life.

        
          
            Activity 1.6 
          
        

        
          Which glass to choose to drink more water?
        

        You are very thirsty and want to drink more water. There are three glasses filled with clean, and cold drinking water. If you are asked to choose one glass, which one would you choose?

        How do you know whether you have chosen the right glass or not? To know this, we have to fill all the glasses with water again as before and pour the water into the measuring cylinder. Here you will get the following result. Glass A - 200 ml Glass B- 250 ml Glass C - 225 ml

        You might have chosen the tall glass but the middle glass was found to have more water. We know it only after measurement.

        Do you know that we measure things every day without realizing what we are doing? We put a spoonful sugar in a tea cup, a pinch of salt in a bowl of soup. Your mom puts a certain cup measure of rice in a steam cooker, 1 cup of lentil in a pressure cooker for cooking, etc. These are some kinds of measurement practiced in everyday life.

        
          In activity 1.5 you measured length of your bench and in activity 1.6 you measured the volume of water. You chose the tall glass thinking that it has more water in it. But we knew later that there was more water in glass B. We knew this only after we poured the water in a measuring cylinder. The volume of water was determined by looking at the level of water in it. You measured the amount of water in ‘m/’ which is the unit of volume. Measurement is done by using a standard device. A measuring cylinder is a standard vessel by which we compare the unknown volume with the standard quantity. Volume is a standard quantity because it is a measurable quantity. Measurable quantities are called physical quantities.

        The process of comparing an unknown physical quantity with the standard quantity is called measurement. In the above activity you compared the unknown amount of water with the standard quantity in a measuring cylinder. The standard in which measurement is expressed is called unit. In the above measurement milliliter (ml) is a unit. Different units are used for the measurement of different physical quantities.

        S.N. Physical quantities Units

        
          	
            
              
                Length
              
             Metre (m)

          	
            
              
                Mass
              
             kilogram (kg)

          	
            
              
                Time
              
             Second (s)

          	Temperature Degree Celsius (°C)

        

        The measurement of physical quantities is expressed by using numeral along with its unit, e.g. length is written as 5m, mass is written as 2kg, temperature is written as 25°C and so on. The numeral tells us how many times the measurement is from the given standard quantity. Length expressed as 5m means the object is 5 times longer than a metre.

        Think and Answer

        Why should we use standard quantity of measurement?

        Why do we need measurement?

        Which line is longer

        AB or CD?

        Measure the length with a ruler? Was your guess correct?

        
          From the above activity we concluded that estimation using our senses is not reliable. It is the measurement that provides the accurate and reliable information.

        What would be the result if

        
          	the wrong amount of fuel was filled in an aero plane?

          	the balance used for an experiment in the lab was not working properly.

          	a baker forgot to press the timing button in an oven?

        

        Measurement is the initial step of any kind of scientific research. Only the use of right measuring tools with correct measurement provides reliable result. Measurement is important in our daily life. We purchase our daily needs such as sugar, fruits, rice, lentils, and vegetables by weighing. It is also measurement. Tailors take the measurement of our body before sewing our clothes. If the clothes are stitched without taking proper measurement they may not fit our body correctly. The right amount of salt, spices and other ingredients should be put in a curry otherwise it may not give the expected taste. We measure our body temperature when there is fever. The (medicine) tablets or capsules are marked with their mass in mg. Therefore, measurement is important in scientific research and daily life.

        
          Local and standard unit of measurement
        

        The way of measurement may be different in different places. You are aware of the way we measure length in our place. We use arm span (Hat), step or pace (kadam) span (Bitta), and even finger (width) called (Angul) and human foot length for the measurement of length.

        Similarly grains such as rice, lentils, peas, maize, and wheat are measured by Mana, Pathi, Muri. Oil and Ghee are also measured by Mana and Pathi. The area of land is measured by Ropani, Ana, Hat, Bigha, Kaththa, Dhur, etc. Mass is measured in Dhak, Dharni, Tola. All the units used in these measurements are called Local units.

        
          They are not standard units. Such units are still being used in our country. The units of measurement used locally in a limited place are called Local Units. They bring uniformity in measurement at local level only.

        Think and Answer

        Ask your parents which of the above units are still in use in your place.

        Activity 1.7

        Measure the length of a desk by Bitta. Note it down in your exercise book. Ask your friends to measure the length of the same desk in turns and note down their measurements as before. Did you get the same result with others too? Discuss in the class why the measurements were different? Can we rely on such measurement? Will you get the same result when you measure anything with arm span?

        Do you know

        One arm length (Hat) of length is considered to be 18 inch.

        Activity 1.8

        Go shopping with your parents and

        
          	find out which units are used to measure length, mass, and volume in your community market.

          	write your findings in the table given below. Also ask the measurement of area in your place.

        

        Physical quantities Length Mass Volume

        Unit

        Which physical quantities were measured by local units?........................................

        Did your result match with the result of your friends?....................................

        
          Local and standard measurement:

        In the past, people used hand, foot and arm for the measurement of length. Do all the people have the same arm length or hand span? Certainly not. Such measurement is called local measurement. Such measurement is not always accurate. In our country this type of measurement is still in practice.

        
          
            Mana
           and Pathi used in our locality are not equal. Some of them are big and some may be small.

        From activity 1.7 you might have realized why we can’t rely on local units. There is no uniformity in the measurement even when the same unit is used. There is difficulty in trades and in daily practice.

        If everyone has to measure the same object and get the same result, they should use the same measure. This is called standard unit. In order to bring uniformity in measurement a separate unit was proposed. This unit is reliable and can be accepted everywhere in the world. General conference on Weight and Measure in 1960 held in France determined the standard unit to use all over the world. The units adopted in the general conference which are accepted around the world are called SI units. The system of measurement that uses these units of measurement is called SI system.

        SI stands for the French words SYSTEME INTERNATIONAL ]

        i.e. “International System” in English.

        

        
          There are 7 basic SI units.
        

        
          S.N. Physical quantities
          Units
          Symbol
        

        
          	
            Length 
            Metre
            m
          

          	
            Mass
            kilogram
            kg
          

          	
            Time
            Second
            s
          

          	
            Temperature
            Kelvin
            K
          

          	Current Ampere ' A

          	
            Amount of matter
            Mole
            mol
          

          	
            Light intensity
            candela
            cd
          

        

        
          Other SI units
        

        
          S.N. Physical quantities
          Units
          Symbols
        

        
          	
            Force or weight
            Newton
            N
          

        

        
          	
            Volume or capacity
            Cubic metre
            m
            
              3
            
          

          	
            Density kilogram per metre cubed kg/m3

          	
            Area
             Square metre
            m
            
              2
            
          

          	
            Energy
             Joule
            
              
                J
              
            
          

          	
            Power
            Watt
            W
          

          	
            Acceleration
            Metre per second
            m/s
            
              2
            
          

          	
            Speed and velocity
            Metre per second
            m/s
          

        

        Comparing local and standard units

        Activity 1.9

        Comparing millilitres (ml) with Mana and Pathi with Litres

        Fill up a Mana completely with water. Pour water in a measuring jar carefully. Look at the level of water in the measuring jar and note it. How much does one Mana contain in m/? In the same way fill up a Pathi with water completely. Carefully pour water into a bigger bucket without spilling. Now measure the water with a one litre jug until you finish. Measure the remaining water that cannot be filled in the litre jug with a measuring jar in ml. How many litres of water can one Pathi hold?

        Activity 1.10

        Observe the plastic ruler that you use every day in the classroom. Can you see two types of scale (units) used in it? On one edge you will see inches and on the other there is centimeter (cm). How many centimeters does one inch have?

        Inter-conversion of standard and local units is important in our daily life. This helps to compare SI and local units. Thus it enables us to express conventionally expressed local units in SI units. In Nepal, the area of land used to be expressed by Ropani by the Survey Department but in the recent years it is being expressed in SI units (Square metre). Still there are certain difficulties in expressing certain local units in SI units. The arm length cannot be expressed in centimetre as there is no uniformity in the arm length.

        
          You know 18 inches are considered to be one Hat in Nepal. Can you say how many centimetres are there in one Hat?

        Project

        Land area measurement in local and SI units

        In Nepal the area of the land is expressed by units such as Ropani, Aana, Bighaa, Kattha, etc. Square metre (m2) is the SI unit of area measurement. Now convert the following local units of area of land into SI units with the help of your parents or the internet.

        One Hectare - 19.65 Ropanis One Kattha = 20 Dhurs

        One Ropani = 16 Aanas One Aana = 4 Paisas

        One Bighaa = 20 Katthaas

        [one Bighaa = 13 Ropanis = 20 katthas]

        Now try to show in the following format the differences between local and standard units based on the above activity.

        
          
            
              Basis of difference
            
           Local units SI units

        Validity

        Uniformity

        Appropriate for scientific

        learning

        Accuracy

        Adopted in use As per tradition International Bureau of Measure and Weight Conference

        Larger and smaller units

        Multiple and submultiple Units

        Is it a good idea to express huge mass or length and very small mass or length using the same units such as kilogram or metre? It may be wise to express mass in kilogram or height in metre. But if you express mass of small piece of ornament by kg and a very large distance such as distance between the earth and the sun by metre it will be inconvenient to write. We need large unit to measure larger physical quantity and smaller unit to measure smaller physical quantity. Scientists devised a system of prefixes that multiplies the base unit by factor of 10. Just by changing the prefix, an SI unit can be used for the measurement of big or small physical quantity.

        
          
            Table
        

        SI Prefix Multiplier

        giga-(G) 1,000,000,000.

        mega-(m) 1,000,000

        
          
            
              kilo -
            
          
           (k)
          1,000
        

        
          hecto-(h)
          100
        

        
          deca-(da)
          10
        

        
          base unit
          1
        

        
          deci - (d)
          0.1
        

        
          cent,-(e)
          0.01
        

        
          milli-(m)
          0.001
        

        
          micro - (p)
          
            
              0
            
          
          .000001
        

        nano - (n) 0.000000001

        SI Unit Conversion

        The SI prefixes system is based on the power of 10. Therefore it is easy to convert between units. If you are converting smaller number, simply move the decimal point to the right. If you are converting into the larger unit of measurement, move the decimal point to the left.

        
          Example
        

        0.001 kilometre = 1 metre = 100 centimetres

        0.0056 kilometre = 5.6 metres = 560 centimetres

        
          Convert the following unit as directed.
        

        
          	1.5 m into kilometre

          	450 cm into metre

          	300 gram into kilogram

          	144 megawatt into watt

        

        Activity 1.11

        Collect different types of length measuring devices, e.g. tape, ruler and rod. Write where these measuring tools are used.

        S.N. Length measuring tools Use

        
          	Geometry box ruler

        

        
          	One metre long iron rod

          	
            3 m long steel tape

          	One metre long wooden ruler in science lab

          	160 cm long plastic tape

          	5 m long plastic tape

        

        We choose appropriate tools to measure things for our requirement. You use a short ruler of your geometry box to measure the length of a line segment. You may use it to draw straight lines in your notebook because of its flat and straight edge. Metre rod is used by the shopkeeper to measure the length of cloth. Engineers use a long plastic tape in a survey. Because of its longer length it is wound around to put in a case or frame.

        Find out what Trundle wheel is and where it is used.

        Measurement of length and its units

        The distance between two points is called length. Distance between two ends of white/blackboard, or bench is length. How do you measure your height? You measure your body from your feet to the top of your head. The distance between the two comers of your classroom on the longer side is the length of your classroom.

        Metre (m) is the SI unit of length. Units, larger or smaller than base units, are also used as per our need. The relation between metre with multiples and submultiples of metre is given below.

        10 mm = 1 cm

        100 cm - 1 m

        1000 m = 1 km

        
          Numerical problem
        

        Convert 7 metres and 50 centimetres into centimetres.

        Here, 7 m = 7 * 100 =700 cm

        Therefore, 7 m 50 cm = 700 cm + 50 cm = 750 cm

        
          Convert 205 centimetres into metres.

        Here, 205/100cm = 2.05 m

        
          Measurement of mass and its unit
        

        Activity 1.12

        Manage a bucket and a glass. Fill them with water. Now lift the glass and the bucket turn by turn. Did you feel the bucket heavier than the glass (with water)? Why is the bucket heavier than the glass? Discuss with your friends.

        The measure of amount of matter in an object is called mass. The bucket has more mass i.e. water than the glass. The larger mass is heavier than the smaller mass. Therefore, lifting a bucket with water is different from lifting a glass of water.

        All matters have certain mass. Mass is measured with a balance. Pan balance is used for the measurement of mass. These days we use digital balance to measure mass of any kind.

        
          
            Digital Balance
            Pan Balance
          
        

        What is the advantage of digital balance over pan balance?

        The SI unit of mass is kilogram. Smaller unit of mass is used to measure smaller mass. Large units are used to measure larger mass.

        The relation between the kilogram with smaller unit and the kilogram with larger unit is as follows.

        1000 milligram (mg) = 1 gram (g)

        1000 gram (g) = 1 kilogram (kg)

        100 kilogram (kg) = 1 quintal

        1000 kilogram (kg) = 1 ton (also called Metric Ton)

        
          Manage a pan balance and a standard mass of different values. Put an unknown mass in one pan. Put the standard mass in another pan till the rod comes to the perfect horizontal position. Carefully observe and record the standard mass kept on the pan. That is the mass of the unknown object.

        
          Numerical Problem
        

        Convert 6 kg 250 g into gram.

        Here, 6 kg = 6 * 1000 = 6000 g

        Therefore, 6 kg 250 g = (6000 + 250) g = 6250 g

        Convert 2500 g into kg.

        Here, 2500/1000 g = kg = 2.5 kg

        
          Measurement of time and its units
        

        How long does it take you to have a shower? To know how long you stay in a bathroom to have a shower, you need to measure time. To have a shower you enter a bathroom and come out of the room after you have finished having a shower. Entering the bathroom is an event. Finishing the shower and coming out of the bathroom is another event. The period between the two events is called. It tells us how long something lasted.

        
          Different types of watches and clocks are used to measure time. Ordinary watch, digital watch, table clock, wall clock, and stop watch are used for the

        measurement of time. These days smart watch is used to know time and gross of other things. Second (s) is the SI unit of time. Minute, hour, day, week, month, year, decade, century are the larger units of time and second is the smaller unit of time.

        60 seconds = 1 minute

        60 minutes = 1 hour

        24 hours = 1 day

        7 days = 1 week

        365 days = 1 year (366 days = 1 leap year)

        12 months = 1 year

        
          Numerical Problem
        

        How many seconds are there in one day?

        1 day = 365 days = (24 x 60) minutes = (24 x 60 x 60) s = 86400 s

        Therefore, there are = 86400 s in 1 day

        Temperature measurement and its unit.

        When you have fever you feel much hotter than usual. Doctor measures temperature. Temperature tells you how hot it is. If you put your hand in a fridge or in cooled water you feel cold. You can measure temperature to know how cold it is as well. The temperature tells us how hot or cold an object or a body is. The measure of hotness or coldness of a body is called temperature. Temperature is measured with a thermometer.

        The SI unit of temperature is Kelvin (K). However, degree Celsius (°C.) or degree Fahrenheit (°F) is used in our daily life.

        Degree symbol as in °C and °F is not used with Kelvin.

        Doctors use a specific type of thermometer. It is called clinical thermometer. Thermal gun is used to measure temperature without touching the body. It is becoming popular to maintain physical distance.

        
          Scientists use different types of thermometer for different purposes. They are usually made up of glass. The most commonly used lab thermometer looks like the one given below.

        Mercury is used in this thermometer. The temperature of the body in contact is measured by looking at the level of mercury inside the glass stem. The boiling point of pure water at the sea level is 100°C. and the melting point of (ice) pure water is 0°C. The temperatures of other bodies are measured by comparing them with this temperature.

        Activity 1.14

        Hold a digital clinical thermometer and put it in the armpit until beep sound is heard. Take out the thermometer and read the temperature. How much does the temperature vary from that of your friend?

        
          Unit of Area
        

        Activity 1.15

        Which square is bigger? Why did you say the red one? You have chosen the red one seeing that it has occupied the larger space.

        The space occupied by the square on the surface of paper is its area. The space occupied by our feet on the floor is the area of our feet, he amounts of space inside the boundary of a flat object is called area. The SI unit of area is square metre (m2).

        The square shown above has a definite geometrical shape. Circle, triangle and rectangle also have regular geometrical shapes.

        
          They are called regular objects. Your book, notebook and table top have rectangular shapes. The area of the space occupied by the regular objects can be calculated using formula. The area of an irregular piece of land is calculated by dividing the space into smaller triangles and calculating the areas of the triangles.

        The area of a rectangle is calculated by multiplying its length and breadth.

        Worked out problem

        If a room has a length of 7m and breadth of 5m respectively, what is the area of the room?

        Here, Length of the room = 7 m

        Breadth of the room = 5 m

        Area = ?

        We know, A=lxb = 7m*5m = 35m2

        Therefore, the area of the room = 35 m2

        How many square centimetres are there in 1 square metre?

        1 m2= 1 m x 1 m = 100 cm x 100 cm = 10000 cm2

        How many square metres are there in 1 square kilometre?

        1 km2= 1 km * 1 km= 1000 m * 1000 m = 10,00.000 m2

        Activity 1.16

        Find the area of:

        
          	Your classroom

          	Science book

          	Desk top

        

        Volume and its unit

        Either go shopping with your parents or ask your parents how liquid stuffs are purchased. Find out how the liquid items such as milk, cooking oil, petrol etc. are sold. They are sold either by filling up in a standard vessel or the standard amount is already measured and filled up in a packet or a vessel and sold. Few years ago liquid used to be sold using Mana and Pathi. But nowadays these measuring tools are not in use. We measure liquids by litre because this is a standard unit of measurement for volume.

        
          When a liquid is poured into a vessel, it occupies space inside it. Because all matters have volume. Solid and liquid have their definite volumes. But the gases do not have definite volume. The space.that a substance occupies is called volume. The SI unit of volume is cubic metre m3. Volume of liquid is measured by litre (/).

        1 m3 = 1000 litre (Z)

        1 l = 1000 millilitres (mZ)

        1 l = 1000 cm3

        Cm3 can also be said as cubic centimetre or cc in a short form.

        How many cubic centimetres make one cubic metre?

        1 m3 = I m * 1 m x 1 m

        = 100 cm x 100 cm x 100 cm

        = 1,000,000 cm3

        In a science lab, measuring cylinder is used to measure the volume of liquid. There are measuring cylinders with different capacities such as 25mZ, lOOmZ, 250mZ, 500mZ lOOOmZ. Measuring cylinders are divided with fine line with volume labeled on the outer wall. You can measure smaller volume than its capacity. If a measuring cylinder has a capacity of lOOmZ, you can measure any volume below 1 OOmZ with it.

        Activity 1.17

        Make your own measuring bottle

        Manage an empty drinking water bottle or any other pet bottle and put it on the plane surface. Make a measuring cylinder with loom capacity ready. Now pour loom water in the measuring cylinder and pour it carefully in your bottle. Mark the level with a permanent marker outside. Again fill up another loom and mark it as before. In this way fill up until the bottle is completely filled by labeling the volume. Now your measuring bottle is ready to measure different volumes of liquid.

        
          Summary through concept map

        Consult with your teacher and friend, it is not is possible in audio book

        
          Check your Knowledge

          
            	Fill in the gaps with a suitable words

          

          
            	The final step of scientific learning process is ………………………

            	The period between the two event is called …………………..

            	Only the ……………………… provides correct quamtity of a substance.

            	The distance betwwen the two points is called ………………..

            	The standard unit of volume is………………

            	The measuring cylinder measure the……………….. of liquid.

          

          2. Choose the correct option from the given alternatives.

          
            	
              The length of a room is 7m 60 cm. This is the same as:
            

          

          
            i. 7060 cm
            ii. 760 cm
          

          
            iii. 7600 cm
            iv. 7.60 cm
          

          
            	
              How many seconds are there in a day ?
            

          

          
            i. 8640 s
            ii. 48600 s
          

          
            iii. 84600 s.
            iv. 86400 s
          

          
            	
              The SI unit of current is:
            

          

          
            i. candela ii. Mole iii. Ampere
            iv. Volt
          

          
            	Match the terms in column I with those in column II.

          

          Column I Column II

          
            	Melting point of ice of pure water i. m3

            	SI unit of area ii. 100 °C

            	SI unit of volume iii. 0 °C.

            	The boiling point of pure water at sea level iv. observation

            	The scientific learning begins from v. m2

          

          vi. hypothesis

          4. Answer very briefly.

          
            	What is measurement? b. What is mass?

          

          c. What is area? d. What is SI unit? e. What is volume?

          5. Answer in short.

          
            	3 hours into seconds b. 2.5 kg into gram

          

          c. 2 m2 into cm2 d. 3 m3 into cm3 e. 15 m3 into litre

          6. Short answer questions.

          
            	If your observation does not support your hypothesis, what should you do?

            	Which thermometer is used in measuring our body temperature?

            	What is thermal gun? What is it used for?

            	You could not go to the tailor because of the CO VID-19, how can you ask the tailor to stitch your clothes that fit your body correctly?

          

          7. Do as instructed.

          
            	What are the steps in scientific learning? Present the steps of learning in a flowchart.

            	If a pile of a dozen of buttons has a height of 2 cm 4 mm, what is the thickness of one button?

            	Write three differences between the use of local units and that of standard unit.

            	Why was SI unit adopted all over the world?

            	What is temperature? What are the units of temperature measurement?

          

        
      
    
  
    
      
        
      

      Unit – 2 Information and communication Technology (ICT)

      Learning Outcomes

      
        
          After the completion of this unit, you will be able to:
        
      

      have an introductory knowledge of local and modem technology with examples.

      tell the uses of smartphones and computers, realize that smartphones, iPad, tablets, laptops are also some forms of computers, identify different parts of computer.

      use a word processor to prepare documents and edit and arrange data in tables.

      use presentation software to prepare and present a multimedia file, have a preliminary know ledge of a spreadsheet programme.

      New words

      
        
          technology
        
        : application of scientific knowledge for practical purpose
      

      
        
          simple technology 
        
        : ordinary devices prepared from simple knowledge and skills
      

      
        
          indigenous
        
        : existing or originated in a particular place
      

      
        
          smart device
        
        : electronic device that can be connected to users to interact and share data.
      

      
        
          icon
        
        : small pointer or symbol on computer that you point to click on
      

      
        
          merge
        
        : combine to make a single
      

      
        
          drag
        
        : the action of pulling something forcibly
      

      
        
          
        

        Technology

        We acquire knowledge and learn something by reading books. Besides reading books we learn several things from others, from the nature and even from our own experience. We use our knowledge for the better life. We have come to this stage because of the application of scientific knowledge for practical purposes especially in industry. Managing foods to eat, living in a safe dwelling place and protecting oneself and the beloved ones from natural calamities and other likely dangers were the main concerns of the early people. To get all these things they had to work. The early people also developed easier ways to accomplish the task. They applied their knowledge to ease their life for practical purposes. Technology is nothing but the application of the scientific knowledge for practical purpose. Making fire, making simple shelter, using sharp stone for hunting animals, etc. are the technology developed by the early people.

        Today we have engaged in various activities to survive. Cooking food, cleaning and washing, working in the kitchen garden are the everyday jobs of almost every house hold. You might have seen certain tools used in performing these jobs. Make a list of such jobs done in and around your house and find out whether certain tools or equipment are used in those jobs. What technology is used in making tools and equipment simple or complex?

        
          Simple Technology

        Look at the above list of tools and equipment. For what purposes are these tools used in our daily life?

        You will be able to see some common tools and equipment used in our daily life. A plough is used to plough a field using animal force, an axe is used to chop wood. We use knife, sickle, Chulesi, Khukuri for cutting and chopping; spade is used for digging. We grind things on mortar with a pestle. All these common tools ease our life. They help us to accomplish the job faster and in an easier way. Such tools or equipment constructed in a simple way that help to speed up and ease our daily job are called simple or common equipment and the way we construct these tools or equipment is called common technology.

        Activity 2.1

        
          Observe these two sets of picture.
        

        
          
            Short broom
            Short-handled spade
            Long-handled broom
            Long-handled spade
          
        

        
          	Which spade or broom is easier to use?

          	Why was long handled broom or spade developed?

        

        There is a constant modification in the common technology which helps to do a job in an easier way.

        Activity 2.2

        In the diagram on page 28 you will be able to see equipment and tools made using a simple technology. Make a list of these equipment or tools and write where they are used. You can take help from your parents, friends and relatives.

        
          Activity 2.3

        Besides the above listed equipment, make a list of tools and equipment made using a simple technology that are used inside and outside of our house. Make the list as shown below.

        S.N. Names of tools/equipment Uses of tools/equipment

        
          	Stool (Muda) For siting

          	

          	

          	

          	

          	

          	

          	

        

        Nepal is rich in traditional skills and technology. Although Nepal is a small country there is diverse geographic distribution. There is an ethnic diversity in our country. Because of the geographic and ethnic diversity, the common technologies developed and adopted are also different. The technologies developed and inherited from the traditional skills and technology by different communities are called simple technology.

        
          The indigenous technology is being to use in agriculture and livestock farming, harnessing natural energy, processing food and beverage, making yam and weaving clothes, architecture, sculpture, construction, painting, etc.

        Activity 2.4

        How are the following jobs accomplished in our country by using simple traditional technology?

        
          	Extracting butter from milk:

          	Using energy from water for grinding grains:

          	Making yam from wool:

          	Utilizing excess milk in remote places:

        

        
          Modern Technology

        Discuss where and for what purpose the above equipment and appliances are used in our society.

        Nowadays our life has become more comfortable compared to the past. There was no way other than walking in the past. But at present we have different types of vehicles such as bus, car, and scooter to cover a long distance in a short time. It is not necessary to wipe sweats in the hot summer. There are fans, air coolers, air conditioners (AC) to cool your room. The room can be warmed by using a heater or AC. Fruits and vegetables can be stored for a longer period using a fridge. Telephone, smart phone, computer, television are the effective means of communication. All these are made using a complex technology. Modem equipment runs with the help of electrical or mechanical energy. They do not simply ease and speed up our job but also help to save fuel and energy. The equipment or machines with a complex structure enable us to ease, speed up our work and they give us comfort in accomplishing our jobs. These machines are called . The technology by which such

        equipment or machines are made is called modem technology.

        Activity 2.5

        Make a list of the equipment of your house in which modem technology is used. Write the purpose of using this equipment in your house. Make the list in the form as given below.

        S.N. Names of equipment Uses of equipment

        
          	Fridge (Refrigerator) To keep food cold and fresh

          	I

          	.

          	

        

        Fridge, computer, heater, microwave oven, etc. are electronics equipment. But cars, scooters, buses, trains run on roads. They are the means of transport. Ships, motorboats move on water but submarines move under the surface of water. Aero planes and helicopters fly in the sky. Dozers, excavators and rollers are used in road construction. Tractors are used on the farmland for ploughing field. Threshers are used to separate grains from straws and chaffs. All these are outdoor equipment.

        
          Activity 2.6

        Make a list of different types of outdoor modem equipment. Write where they are used and for what purpose these equipment or machines are. Present your work in the following format.

        S.N. Names of machines or equipment Where and how the equipment’s or machines are used

        
          	Tractors They are used in the farm for ploughing and for carrying goods

          	

          	

        

        
          4.
        

        5.

        Use of indigenous and modern technology in agriculture

        Observe the machines and activities in the picture and notice the differences among them. What differences can you get in terms of the structure of the machines and the way they work?

        The simple agricultural tools such as wooden ploughs, spades, sickles are made using our simple indigenous skills and technology. But nowadays advanced technology is used in different fields. In our country too, modem technology is adopted in the agriculture field. Tractors for ploughing land, reapers for reaping crops and threshers for separating grains from straw or chaffs are being used in our country. These machines are more efficient than the way we were using by simple technology.

        
          Activity 2.7

        
          Observing agricultural technology used in our community
        

        Have you seen how agricultural practice is carried out in your community? You have definitely seen how it is done in your kitchen garden. Manage time to see how farming is done in a larger piece of land in your community. From your own experience or learning from media, etc. try to answer the following questions.

        
          	List the tools or machines used in agricultural activities? Which of them are made by simple traditional technology and which are made by modem technology?

          	Have you seen two types of manures being used? What are they?

          	How is compost or farm yard manure prepared?

          	Have you seen chemical fertilizer being used? Is it prepared by local technology or modem technology?

          	What is used in place of wooden plough on the farmland these days?

        

        
          Use of simple and modern technology in Pounding, Grinding and Pressing grains and seeds.
        

        Activity 2.8

        Identifying indigenous and modern technology in pounding, grinding and pressing grains and seeds.

        Make a list of the above machines in a table as show on page 33. Identify which of them are made by local technology and which are made by modem technology. Also write the use of each machine.

        
          S.N. Names of machines or equipment Uses Purpose

        In the past Dhikati or Dhiki and Okhal vjcyq used for pounding rice. These are made using a simple technology. The use of Dhikati and Okhal can still be seen in the remote parts of our country. But in most places they are replaced by rice mills which run by electricity. Rice is poured into a machine and we get rice immediately. It has eased and speed up the pounding of rice.

        Simple hand-driven grinding wheel called Janto is used for grinding grains such as wheat, com, millet, buckwheat, lentils, etc. Human energy is applied to using Janto. Pani Ghatta is made by utilizing the energy of flowing water. It is an improved form of Janto. It is self-operated as it uses the energy of falling water

        i.e motion energy of water. Pani Ghatta is also called a water mill. These days we use electrically driven wheels (Chakki) in flour mills. It is much faster and efficient in grinding grains. We also use electric grinder for the minor grinding work such as spices, rice, turmeric, etc. Oil seed such as mustard, rapeseed, soya bean and sunflower seed produce oil when pressed. In the past Koi was in use for pressing seeds. It used to be man or animal-driven. Koi is very slow and inefficient in producing oil from soil seeds. These days there is oil press machine to get oil from oil seeds. They are fast and much efficient.

        
          Let’s explore simple technology of our locality
        

        We have mentioned a few simple technologies here. Because of the advancement of society there is a use of modem technology almost in every field. Some of our local technologies are no longer in use. Some of them have already disappeared. Let’s see the existing simple indigenous technology used in different fields in our country.

        Activity 2.4

        Try to answer the following questions yourselves if you have come across or have experienced. You can take help from your parents, friends, elders and relatives.

        1. Before the use of readymade water filter or other water purifying technologies how did people filter water?

        
          	
            Foods are stored for the future use. What sort of simple technology is used in making Maseura, Gundruk, Chiura (beaten rice) and Achar (pickles)?

          	How is butter extracted from milk?

          	How are spices, garlic, peppers, ginger, etc. ground together to mix them and make curry delicious?

          	How are agricultural tools such as spades, sickles and other garden tools used?

        

        Project 1

        Comparison between simple technology and modem technology in different sectors.

        You leamt different aspects of simple traditional technology and modem complex technology. By now you are familiar with several tools or machines made by simple technology and modem technology. From your own learning and assistance of elders make a list of the functions that can be carried out using simple technology and write how modem technology has replaced the traditional technology. Few examples are given below. You can add as many as you can.

        Note:- Table will be consult with your teacher and friends

        
          These are a few examples. You can add more to make a long list.

        Although the tools and machines made by modem technology are found for many kinds of work, the use of simple traditional technology is still popular in certain fields. Modem technologies are developed from the simple traditional technology. Simple traditional technologies by the term itself are simple, easy to operate, cost-effective, environment-friendly and do not need any special manpower.

        In modem technology, compared to simple technology the job can be accomplished faster and more efficiently. In our country, people living in urban areas mostly use modem technology. Computer is such a machine made by modem technology which has been used widely around the world. This is an automated machine and can be used in different fields.

        Project work - 2

        A. Obtain information on different aspects of bio-gas plant. If it is possible, visit a bio-gas plant and prepare a report on it. In your visit or enquiry, try to explore the following.

        
          	How is animal dung utilized in our country?

          	What is the plant used for?

          	What is the environmental impact of bio fuel plant?

          	Is there any financial or technical assistance to build such a plant?

          	What is its structure like? Make an outline sketch of the plant.

        

        
          B. Handmade paper of Nepal called Nepali Kagaj is famous for making greeting cards, government documents, calendar and other craft materials. Prepare a report on how such paper is made in Nepal.

        Summary Through Concept Map

        Note:- Table will be consult with your teacher and friends

        
          	Fill in the gaps with the suitable word.

        

        
          	Spin wheel (Charkha) is made by……………technology (simple/modem)

          	Computer is made by……………technology (simple/modem)

          	Microwave oven is made by…………………technology (simple/modem)

          	…………………..technology has been in use in our society since a long time. (simple/modem)

          	……………………technology does not require trained manpower (simple/modem)

        

        
          	
            Choose the correct answer from the given alternatives.

        

        
          	Which one of the following is a simple technology?

        

        
          	refrigerator ii. wooden boat

        

        iii. rice mill iv. computer

        
          	Extracting butter from milk using Theki and Madani is a simple technology because:

        

        i. it uses wooden chimer ii. it has a simple structure

        iii. it is slow iv. both i and ii

        
          	Roaming around on a horse chariot is a simple technology. Which of the following options are correct for this statement?

        

        i. It is fast ii. Only a few people can use it at a time

        iii. It cannot cover long distance iv. It has a simple structure

        
          	Computer, refrigerator and microwave oven are the machines made by modem technology because:

        

        i. They are automated machines ii. They use electricity to run iii. they are useful to all of us iv. Both i and ii.

        
          	Which one of the following is modem technology?

        

        i. bio-gas plant ii. water lifting motor

        iii. oil seed pressing Koi iv. Rickshaw

        
          	Differentiate between:

        

        
          	simple technology and modem technology

          	lift pump and electric motor for lifting water

        

        
          	Answer the following questions.

        

        
          	What is technology? Why is the use of technology important to the mankind?

          	What sorts of technology were used by the early men in the past?

          	What is a simple traditional technology? Explain with appropriate examples.

          	What is modem technology? Explain with examples.

          	Compare the simple traditional technology with the modem technology in the agricultural sector in our country.

        

        
          	Identify the following figures and write their names, uses and the concerned technology used in each.

          	
            Although hand-driven grinding wheel (Janto) and electric grinder carry out the grinding function why do we use electric grinder?

          	Which technology is better in terms of:

        

        cost

        availability

        manpower to operate

        structure

        
          	Identify the following pictures and do as instructed.

        

        i. Write the name of each figure.

        
          	Is there any use of technology in figure ii? Where is it used in our country?

          	Is there any similarity between the ways they are functioning?

          	Is there any use of technology in fig. iii? Where is it used?

          	Write the order of advancements in the above technology used in spinning thread.

        

      
      
        Use of smart phone and computer in our daily life

        Look at the following pictures.

        Identify and name which of them are smart devices. Is dumb phone a smart phone? Are you using any smart devices? These days, smart phone and computers have become the essential part of our life. In our country too there are only a few people who do not hold a smart phone. It is not a device used just for making a call.

        
          Smart phone and computer are an integral part of communication, education, health, entertainment, security, business, etc. Because of their widespread use the whole world has shrunk into a small village called the global village. Life is thought to be incomplete without these devices.

        
          Use of smart phone in our daily life
        

        There used to be dumb phone i.e the mobile phone with buttons few years ago. People who do not want to be disturbed by connection to the internet, do not want to spend more time and money unnecessarily, still purchase this device. If you explore with your family members, you will find most of them engaged in smart phones. Let’s explore which member of our family uses a smart phone for what purpose.

        
          Exploring the use of smart phone in a family
        

        Find out who uses a smart phone in your family. Ask for what purpose they use the smart phone. Make a list of the applications they are using.

        List the purposes of using smart phones by each member in your family:……….

        How many members in your family use smart phone?...........................

        Do you use smart phone?............................

        What are the applications you are using with it?..............................

        What are the applications that your father and mother use?.......................................

        We have two types of phone for the two-way communication. The phone set which is connected with a wire and is kept in a room is a line phone called land ine phone or home phone. One cannot carry this with him/her. Unlike land line phone mobile phone receives radio signal within its service area. Mobile phone operates around the service coverage area, therefore, it is also called cellphone. These phones are not used simply for communication; they can be used also for other several purposes. Therefore, they are not simply called mobile phone but also called smart phone.

        
          Smart phone like other smart devices is able to connect, share and interact with the user and smart devices. Smart phone is a compact computer that can be put in a pocket.

        Earlier phones were in use mainly for the communication purposes. Initially smart phones used to have limited function such as making and receiving calls, phone book and messaging. There used to be external keypad in them. With the advent of technology several changes were made in smart phones. Several programme (software) called apps that operate in the smart phones were made. Smart phone has become an essential part of communication, entertainment, education, health, business, etc.

        In spite of the above we use smartphones for online shopping, mobile banking service, and make a daily note. There are different apps in the smartphones for different purposes

        Make a list of the apps you use frequently while using smartphone…………………..

        
          Use of computer in our daily life
        

        Computers are not that much common compared to smartphones. Computer is a great invention of the modem technology. Computer is an electronic machine with unusual capabilities. Let’s try to explore how computers are used at home and in other places.

        
          Activity 2.10

        Do you have computer at home? How many members in your family use computer? For what purpose do they use computer? Ask them and fill in the following table.

        S.N. Members of Family Purpose of Uses of Computer

        
          	Father Preparing documents, google search, sending and receiving email, taking online class, reading news, watching YouTube, video, etc.

          	Mother

          	Brother

          	Sister

          	Yourself

        

        Do you also use computer?..........................

        In what case do you use computer?................................

        Why do you use computer?....................................

        Why do you use computer at school?...........................

        How are computers used at home, in banks, schools, hospitals and offices?........................

        Activity 2.10

        
          How reliable are computers?
        

        Do you get the file of documents saved in the computers next week or month to use it again?

        How difficult is it to find such a file?

        Can you get the information you are looking for from the computer?

        Is there any case in which the email that you sent to your friends or relatives did not reach them?

        How long does it take you to receive an email?

        Why do we need computer? (Answer it on the basis the above input)

        Computer is a reliable machine that operates with a high speed and gives reliable at put. It is used almost in every field of our society. Because of its capabilities is widely used in offices, homes, schools, hospitals, business organizations, shops, banks, security, communication, entertainment, etc.

        
          Computers have changed the world in many ways. The modem methods of teaching-learning can be attributed to the use of computers in the field of education. The face-to-face class has changed to the online class during COVID-19 pandemic. How has the use of computes changed the world in the following areas and sectors?

        Document preparation and storing data……………………

        Mathematical calculation……………………

        Making design………………..

        
          Things to remember while using smart phones and computers
        

        Smartphones and computers are important electric gadgets when used correctly. There are two sides of a coin. Everything has a limitation. If such gadgets are over used, they harm us. The excess use of smart phones and computers causes severe eye-strain, irritation, lack of sleep, dryness, neck pain and redness in the eyes. Exposure to unwanted things through the internet affects the mental and physical growth.

        
          You have to take the following precautions while using smartphones and computers.

        
          	You should not use smart phone or computer for a long time. You need to take a rest while using it.

          	Working using small screen, dim light and small fonts causes strain to our eyes. Such situation should be avoided.

          	Do not use smartphones while sleeping, eating and driving, and they are being charged.

          	Don’t put your smartphone near your body while sleeping.

          	Looking at the screens of such devices for a long time affects in physical and mental development.

        

        If you are aware of the pros and cons of smart phones and have self-control over their use, you can save yourselves from many disasters.

        
          Discussion points
        

        
          	A boy of your age has a habit of playing online game such as Pub on his smartphone after he goes to bed. What are the likely problems he has to face? Write.

          	Your father works on the computer for a long time at home. What do you suggest to save him from the likely harmful effects due to the excess use of computer?

          	Your sister uses her mobile phone to watch You Tube and Facebook after the light is switched off in the bedroom. What do you suggest her to avoid it.

          	Some people speak loudly while talking a phone in public places. What do you suggest these people to get rid of such a habit?

        

        
          
            Computer
        

        What is computer?

        The term ‘Computer’ is derived from the Latin term It means calculator or the device for computing. Computer is an electronic device that processes the data fed into it by using programmes and gives out the meaningful We can put raw or unprocessed data into computer through the input device and it gives out the useful result.

        
          Components of a Computer
        

        You will find different devices in a computer that we use.

        There are several components assembled together in the box. You can see a monitor, keyboard, and a mouse and a box (tower). These components of computer which can be physically seen and touched are called hardware. Hardware is the collective term of physical components. Hardware does not function itself.

        A computer needs programmes and instructions to operate. The set of instructions that tells a computer hardware what to do is called software. These are the programmes for the computer to operate. Microsoft window, IOS, Ubuntu, MS word, Norton Antivirus, etc. are a few examples of software.

        
          How do computers work?
        

        A computer operates on Input-Process-Output (IPO) model or Input-Process -Output pattern. It also stores data after processing.

        Information Processing Cycle

        Input Process Output Storage

        
          
            a. Input: 
          Any data or information or instruction fed to a computer for processing is input. Keyboard, mouse, scanner, microphone, joystick are used to send input for processing.

        
          
            
              Processing: 
          The conversion of raw data fed into machine in a readable form is called processing. Central Processing Unit (CPU) does the processing of data.

        
          	
            
              Output: 
            Anything that comes out of a computer after processing raw data is output. We get output through output devices such as monitor, printer, speaker, etc.

        

        Activity 2.12

        Compare the following examples of everyday life in an IPO pattern.

        
          	preparing cake by mixing flour, sugar, egg, butter and flavoring powder.

          	making wheat flour using a Janto.

          	preparing tea.

        

        The above everyday examples also show that, we have to do something (input) to get expected result (output). No machine does any functions without input.

        Activity 2.13

        
          	Observe the outer components of a computer and write their names. Also identify and group them under input, processing and output devices.

          	Open the Microsoft programme in a computer. Type letters, numbers, and symbols on the keyboard. Can you see them on the screen? Where did you feed the data from? Which is output device?

        

        
          Storage device
        

        We need to put processed data safely somewhere for the future use. Sometimes we have to transfer data to another computer as well. For this we need a storage device. The computer hardware used for storing and transferring data are called storage device. A disk kept within the computer is called hard disk. Other storage devices are USB flash drive (pen drive), memory card, and optical disk (CD or DVD), blue ray disk, etc.

        You might be wondering where our computer programmes, such as YouTube, Facebook, email, web site data are stored.

        
          There is also a service in which data can be transmitted through internet and stored in a remote storage system called cloud storage. We have to pay for the cloud storage facility.

        
          Points to Think about
        

        
          	What would happen if there were not any storage devices to save our work in the computer?

          	Which external device you use is easier to store computer data?

          	How is the storage capacity mentioned in the external storage device?

          	What are internal storage device and external storage device?

        

        
          Types of Computer
        

        Activity 2.14

        Observe different types of electronic device such as desktop computer, laptop, iPad, tablets, and smartphone. Compare and find the similarities and differences. Do you think all the electronic machines function on IPO pattern? Can they all be called a computer?

        Initially introduced computers were large. They were not used everywhere. Desktop computers are the smaller forms of computers developed later. The desktop computers are widely used in offices and for education. With the advent of technology, small compact and portable computers such as laptop, iPad, notebook, palmtop, smartphone, tablet, MacBook etc. were designed and developed. All of them work like a computer. Therefore, they can be put in one category. There may be slight differences in structure, data processing and storage capacity in them.

        
          Computer programmes

        It is a detail plan to solve a problem by means of a computer. Different types of programmes are used in computers for different purposes. Word processor, excel or spreadsheet, PowerPoint, etc. are the common programmes we use in a computer.

        
          Word Processor
        

        Word processor is a programme or software used to write and revise (edit) documents. It also helps to compose layout of the text. You can preview on the monitor how the printed copy will appear. There is also a cut and paste facility in it. You can check the spelling of the words and so on. This is the most commonly used software in computers. There are different word processor software such as Microsoft word (MS Word), google docs, apple iWork, Libre office. These are some popular word processor programmes.

        
          Basic Procedure of MS word
        

        To begin MS word, you will need a computer with Microsoft Word installed in it.

        
          A. Creating a document
        

        Open Microsoft word from the lower left comer of your screen by clicking start button or press window symbol © on keyboard and “R” together. You will get a small pop up screen

        with a flashing cursor.

        Type WinWord on the space. Now you will get number of pages. Click the page with blank document at the top. Type anything you wish to in this page.

        
          B. How to save your work
        

        It is important to save your work in the computer for the future use. Your work can be saved in a hard disk of the computer. For this, go to “File” button at the top left of the screen and click it. Click on “save as”. Then you will see on the screen as shown below. Click on “Computer” and then browse to choose the location where you want to save the file in the computer. For your convenience, you may choose desktop.

        
          Now you will be able to see a small box with file name. Name your file with Test fill and then click save. You will be able to see a file with ‘Test file on the desktop. You can double-click on the file name to open it and work on it. You can add, remove and modify in it and save it again for the later use.

        You have to save while you work. This can be done simply by clicking on an icon shown in the figure.

        
          Formatting a paragraph
        

        You can make your paragraphs attractive by proper alignment of text, using different fonts, font size and color in the document. You can write your text in boldface and italics and underline or even highlight. There are other features to make your text beautiful.

        
          Alignment
        

        1. There are four types of alignment of text in a paragraph: left alignment, centre alignment, right alignment and justified. Select the lines or paragraph. Put the cursor in front of the first letter of the word, sentence or paragraph you want to select. Hold the click and drag your cursor to select the text by dragging cursor to the desired direction. The selected part will be lightly shadowed.

        Click the button of your choice to make a paragraph as follows.

        
          Changing the size, colour and design of the font
        

        Select the text you want to change as above. On the home button tab click the font size in the font size box. In the menu below, 11 indicates the font size.

        
          You also can boldface the selected text by clicking B on the home button. Similarly click I to make italics and U for underlining the selected text. The colour of the font can be changed by clicking A on the home button.

        You also can change the font type by clicking button before the font size on the some ribbon. On the ribbon you will see HOME, INSERT, DESIGN, PAGE LAYOUT and so on. The selected button is highlighted. In the following ribbon HOME Tab is selected. As you open the programme you will see the highlighted dome Tab.

        prepare a word document of 10 to 15 lines in two paragraphs. Write a title as per practice page. Prepare the documents as suggested below.

        Title (Arial Black, Bold, Font size: 18)

        First paragraph (Calibri, font size 12, keywords underlined, left alignment)

        Second paragraph (times New Roman, font size 14, keywords italicized.

        entered text)

        your name on the left (font Arial black, size 12, normal)

        date italicized

        
          
            Cut, Copy and Paste Function
        

        Sometimes we have to move text from one place to another. We can use cut, copy, and paste for this purpose. The text which is to be removed from a place is selected. You will see Cut (x), Copy (c) and Paste (v) on the upper left comer of Home Tab ribbon. Cut the selected text when it is highlighted. Put the cursor where you want to move (paste) it. Now click the Paste button. Your text is moved in your desired location. You may also cut the selected text by pressing ‘ctrl’ and ‘X’ together. Similarly pressing ‘ctrl’ button and ‘V’ together can be used for pasting.

        Whenever we have to show the same content in two or more places, we use Copy and Paste function. The text which is to be put in another place too is selected (highlighted). As before the selected text is copied by clicking ‘copy’ button. You may copy by pressing “Ctrl” and C together as well. Press the paste button where you want to put the selected text content. You will be able to see the same content in two places. You can repeat this process if you want to see the same content repeatedly.

        
          Creating a table
        

        Table is a grid of cells arranged in rows and columns. In MS word you can create a blank table, change styles in the existing table and fill up text and data.

        Creating a table

        Open a new word file. Click on the Insert tab on the left side of the ribbon. Then click the Table button, you will be able to see the grid pop up screen. Move the pointer of the mouse to the grids and select the required number of cells. Now you will be able to see the same number of cells on your page.

        In a table the group of vertical cells is called column and the group of horizontal cells is called rows. Cell is the intersection between the row and the column in a table. Data are filled up in a cell. You can jump from one cell to another by using direction indicating arrows (—►) on the keyboard. You can go to the desired cell by clicking on it as well.

        
          Working on a table

        
          a. Selecting a cell, a row and a whole table
        

        
          	
            Selecting a cell
          

        

        Triple-click the cell or position the mouse pointer on the lower left comer of the cell. A slanted arrow appears. Click it. A cell is selected.

        
          	
            Selecting a row
          

        

        Move the mouse pointer into the left margin and click, a row of cells is selected.

        
          	
            Selecting a column
          

        

        Move the mouse pointer outside of the table above the column. A thick arrow pointing down appears; click it, the column of cells is selected.

        
          	
            Selecting a whole table
          

        

        Move the mouse around the table until you see a four-headed arrow inside a squared box appearing on the upper left comer of the table. When you bring the mouse pointer there, it will change into four-headed arrow. Just click it to select a whole table.

        
          b. Using table tools
        

        
          i. Design a table
        

        Insert a table on the word document. Click inside the table. Design and Layout tab under the table tool pop up on the right end of the menu bar. If you click on design you will see various designs of the table. You can click on the desired design for the table you created. Click on the designs shown on the ribbon to see what the design looks like.

        
          
            ii. Table Layout
        

        Insert a table on the next page. Click on the table, go to the layout and click on it. The ribbon appears as follows.

        Several functions relating to a table can be executed from the layout tool. You can select current cell, row, column and entire table from select button. You can quickly insert rows and columns. Insert above adds a new row directly above the current row and Insert below adds a new row directly below the current row.

        You can merge the selected cells into one cell using Merge cells button. A cell can be split into a number of cells using Split Cells button. You can split a table by/on clicking Split Cell button. Height of a cell can be changed from Row Height and width from Column Width. You may equally distribute height of a selected row or width of the column using Distribute Rows and Distribute Columns button respectively.

        We can align the text at the Top centre, Bottom Centre, Centre, Top Left, Top Right, Centre Left, Centre Right, Bottom left, Bottom Right by clicking the appropriate button.

        
          
            
              Cell margin
           is the amount of blank spaces between the cells content and cells boarder. You can create blank space between the cells by clicking it.

        Activity 2.15

        Open MS word in the computer. Insert a table of 10 rows and 10 columns. Now applying different tools you learnt, change the table as follows.

        You will be consult with your teacher and friends.

        Activity 2.16

        The marks obtained in the final exam of grade five are as: English 1: 87, English II : 80, Nepali : 78, Mathematics: 99, Science: 90, Social Studies: 82. Moral Science: 45, Computer Science: 48. The full marks and pass marks for all the subjects except computer science and moral science are 100 and 40 respectively. The full marks are 50 and Pass marks 20 for the last two subjects. Now open MS word in your computer and prepare a report card in the following format and save as ‘My Report Card’

        You will be consult with your teacher and friends.

        
          
            
              Project 
          
        

        Collect the names of students and the names of their father and mother, their ages with residential and permanent addresses and contact numbers. Fill up the data in a table. Also write a heading of the detail and save the file as ‘family detail of my class’.

        
          Use of Multimedia
        

        Has your teacher ever presented lesson using a computer? Did your teacher use only a text or other media such as audio and video in such a lesson? Do you find such a lesson more interesting?

        Nowadays multimedia is used in different areas such as education, entertainment, business, entertainment, engineering, scientific research, etc. During the COVID- 19 period multimedia was widely used in online classrooms too. Teachers created PowerPoint presentation for their lesson. Contents presented through multimedia are interesting to the audience. Multimedia presentation helps to motivate students because of the combination of different media. For the early learner too, alphabets and numbers can be presented on desired size, colour and animation. We also can present poem, story and songs through it.

        You might have seen on TV interesting < presentation about advertisement and entertaining programmes using text, graphics, audio and video. Similarly in the audio video or IT room of your school too your teachers use computer, projector, screen and speaker to I present their lessons in the same way. It is a ' multimedia presentation

        Multimedia is a combination of text, image, audio, video and animation in a presentation. Multimedia file/ material can be made by using different software in a computer. Microsoft PowerPoint programme is used to prepare a multimedia presentation in schools and training programmes. In PowerPoint presentation simple text can also be presented in an artful way with proper animation. Addition of related audio, video and animation helps to enrich the multimedia content. Google slides can be used to present the online multimedia programme content.

        
          Various software are used to make our multimedia presentation. These are mostly used software for multimedia content preparation. These are advanced programmes. You will not use these programmes at this level.

        
          
            
              S.N.
            
           Multimedia Software Application

        
          	
            
              
                Mic
              
            rosoft PowerPoint Creating Presentations

          	Paint programme draw, paint

          	
            
              
                Adobe illustrator
              
             Creating cartoon, chart graph, logo

          	
            
              
                Web Design
              
             Design

          	
            
              
                Video Editing
              
             Software for editing video

          	Windows media players Media player

          	VLC media player Media player

          	Adobe Photoshop Photo editing

          	
            
              
                Moviemaker
              
             software for creating and editing movie

          	
            
              
                3D M
              
            ax Creating 3D animations

        

        
          PowerPoint Presentation
        

        Power point is a presentation programme developed by Microsoft. Therefore we also call it Microsoft PowerPoint. It used to create a presentations of the multimedia content using slides. We can include text, image, sound clips, video clips, animation, etc.

        
          How to create a PowerPoint Presentation?
        

        
          	Open the Microsoft PowerPoint in your computer. To open power point, go to the start button, right click and choose search. Type PowerPoint in the box and press enter button on the keyboard.

        

        
          	
            Start with a blank presentation in power point. You will see a number of tabs on the top as in MS word. Home tab ribbon is displayed at the top as you choose a presentation. Save the file as ‘my presentation’.

          	When you click layout button you will see different styles of layout as in the picture below. For the first time choose the Title Slide layout. Type the title of the presentation. Title is a topic of your presentation. Type your name or the content list or anything you wish to.

          	Your slide may look plain and dull. You can make it more attractive by choosing a theme. Go to design button. Different themes or style are displayed on the ribbon. Click on a theme of your preference.

          	
            Plain text slides are not impressive. Therefore, you have to enrich them with pictures, audio clips, video clip, animation and so on. Click the Insert button to add pictures, audio, video, tables, shapes, equations and other features. The items you want to insert should be made ready and saved in a file in your computer beforehand. To insert a picture, click on picture button and browse the file where the intended picture is kept and click the picture.

          	You can change the way the next slide appears on moving from one slide to another. This animation-like effect produced on slides in presentation is called slide transition. To bring this effect, select the slides where you want to add this effect. Click transition button and click different options from the list for a preview and choose the one you like.

        

        NB: It is not compulsory but it makes your presentation live.

        
          	The steps you learn are the basic features of the slides in power point presentation. Slide is presented to the audiences from the slide show programme. Before the slide show save the file with proper file name. Your file is saved as my presentation.ppt. already.

          	
            When you have finished working on your slides, it is ready for the presentation. You can click slide show on the Notes Pane.

        

        Go to the slide show tab on the PowerPoint ribbon and click on the slide show. You can choose the bottom ‘From Beginning’ to show presentation from the beginning or choose ‘From Current Slide’ to show presentation from the current slide. You can present your slides simply by clicking F5 button on the top of the keyboard. End your presentation by clicking Esc button on the keyboard.

        You can display presentation of the slides on the screen using a projector.

        
          
            Activity 2.17
          
        

        
          	Prepare a power point presentation on common technology.

          	Prepare another power point presentation on how computer and smartphone have eased our work.

        

        
          
            Use of Spreadsheet
        

        Spreadsheet also called worksheet. It is an invaluable file or tool used for storing, sorting, calculating, analyzing the numerical data. We can add, subtract, multiply, or divide mathematical numbers easily. Spreadsheet file is made of a number of rows and columns. Spreadsheet is a single worksheet and a group of worksheets is called workbook.

        It is used to keep the details of account holders in banks; to keep students detail and examination result preparation in school; to keep the details of the client’s office, and to keep details of the patients in hospitals. Various spreadsheet programme are available to carry out above mentioned function. Microsoft excel is the common programme of spreadsheet. Google Sheet is an online spreadsheet programme and Apple Office Suite is for apple Mac computer.

        
          
            Activity 2.18
          
        

        Open the Microsoft Excel programme in your computer. Open a blank workbook and observe the columns and rows. How are rows and columns numbered? What does the cursor look like in the workbook?

        Alien you execute MS excel programme you will see a blank sheet of a workbook. You will see cells, rows and columns as in a table in MS word. Columns run vertically and rows run horizontally. The rows are numbered 1,2,3,4.... And columns are numbered A, B, C.... In the given worksheet below there are 8 columns i.e up to ‘H’ and 18 rows. Here in ±e figure Column D and Row are highlighted. It means data are being filled in a cell. The 8™ rows of column D in mother word data are being filled in D8. It is a highlighted cell called selected cell or current cell or active cell.

        
          
            Filling Data in a spreadsheet
        

        
          	Open a blank workbook in MS Excel. A blank sheet with the cells in rows and columns appears on the screen.

        

        2 Click on a cell of the blank sheet where you intend to fill up the data. In the figure above, Cell (C5) is selected i.e. it means data are being filled in this cell.

        
          	Now fill up the text or number by typing on the keyboard. If you double click the cell, you will see a cursor flashing as in MS word.

          	You can move to the next cell of the same row either by clicking Tab button or Right arrow/forward arrow on lower right comer. If you have to move to the next row click Enter button or down arrow. You can fill up the data in a desired cell simply by clicking the mouse inside a cell.

          	Sometimes text or numbers filled up in a cell go outside the cell. When you go to the next cell after this either your data is hidden or shows error. In such a case we have to change the column width. In the following picture some part of the data in D4 is masked by E4. In such a case you have to increase the width of the column.

        

        When you bring your mouse pointer between column D and Column E, mouse pointer changes to double arrow pointing to opposite sides. Double-click the mouse on the line of the column bar. Masked data appear on the cell. You can also change the width by dragging the line. Row height can also be changed similarly.

        
          Data Auto fill
        

        Sometimes we have to fill up the same data repeatedly or with a certain pattern. Filling up the same data is a monotonous and tiring piece of work. Instead of entering all the data manually, you can use Auto Fill feature to fill cells with data that follow a pattern.

        
          In the following sheet the word Apple is filled up to B12 simply by typing once in Bl cell. When you observe the cell where the word ‘apple’ is you first typed will see fill handle in the form of a small square on its lower right comer of the cell. When you bring your mouse pointer to that square, it changes to +. Drag the fill handle by holding your mouse. Click the right or below. Release the mouse when you have reached the destination.

        Similarly, the numbers in a pattern can be filled up in the same way. Type a 1 in B1 cell. Click the cell and bring the mouse pointer over the fill handle so that + sign appears. Now press Ctrl button on the keyboard, small + sign appears. Now drag down the fill handle and release the click on cell B12. Numbers are written in an order (series) of 1,2,3.... 12.

        
          	Type your name in column B and age in Column C. Auto fill the name and age up to row 25.

          	i. Type 5,10,15 in D2, D3 and D4 cells respectively. Drag the fill handle up to 100.

        

        
          	Type 1 in cell El and auto fill the numbers in series up to 30.

        

        
          Sorting data
        

        Sorting helps to organize or arrange data in a specific order. Sorting also helps users to understand and visualize data more effectively. It also helps to facilitate arching. The text filled up in a column can be put in an alphabetical order. The numbers can be sorted from the smallest to the largest order or the largest to smallest order.

        
          You can sort on cell contents as follows.
        

        
          	Select the cell in the column you want to sort by. You can select the entire column by bringing the pointer of the mouse on to the column bar and click it when the downward arrow appears.

          	Click on the DATA tab on excel menu ribbon. You will see sort option A to Z and Z to A. A to Z option sorts data from the smallest to the largest and Z to A sorts from the largest to the smallest.

        

        
          
            
              Activity 2.20
          
        

        Type in a Microsoft excel sheet the names of the students of your class in one column and marks in percentage in the next column as in the above example. Now sort the list once in accordance with the names and the next with the percentage in ascending order. Also try to sort in accordance with the percentage in descending order.

        
          	Fill up on an Ms excel spreadsheet the average rainfall data in Pokhara as follows and sort the months in the ascending order of average rainfall. “Pokhara 2019 rainfall data’

        

        
          
            
              Month
            
            
               Jan
            
           Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

        Mm 128 24 52 106 312 626 876 807 491 140 6 6

        
          	Fill up the name, sex and age on an excel sheet. Save the file as ‘My family data’. Sort the list of age and the first name in ascending order.

        

        
          
            Summary
          
        

        
          	Smartphones are used for communication, education, entertainment, health, security and business.

          	The term ‘Computer’ is derived from the Latin word ‘Computer.’ It means calculator or a device for computing.

          	A computer has hardware and software. The physically seen or touched part of a computer is hardware.

          	The programmes and instructions that tell a computer what to do are software.

          	Data or information and instruction put into a computer are called input. Keyboard, mouse, scanner, microphone, etc. are input devices.

          	The conversion of raw data fed into a machine into a readable term is processing. CPU is a processing device.

          	Anything that comes out of a computer after processing raw data is called output. We get output by means of monitor, printer, speaker, etc.

          	A computer operates on Input • Process —► Output (IPO) pattern.

          	The process of saving processed data for the future use is called storage and the hardware that stores the data is called storage device.

        

        
          	Hard disk, flash drive (pen drive), optical disk (CD or DVD), SD card, etc. are storage devices.

          	
            Word processor is a programme or a software in which users can create, edit, preview and print documents.

          	The combination of text, image, audio clip, video clip, and animation in a presentation programme is called multimedia.

          	PowerPoint is a presentation programme by means of which multimedia slides can be presented to the audiences.

          	Spreadsheets or workbooks are the tools or files with rows and columns used for storing, sorting, calculating and analyzing the numerical data.

        

        
          
            Check your knowledge
          
        

        1. Fill in the blanks with the correct word or phrase.

        
          	………………..is a compact computer.

          	The programmes or softwares used in smartphones are called…………………..

          	The term ‘Computer’ is originated from the Latin word……………….

          	The two components of a computer are…………..and………………...

          	IPO stands for……………………….

        

        2. Tick the correct statement and cross the wrong one.

        
          	The part of a computer that can be touched or seen is called hardware.

          	Keyboard is an output device.

          	A computer functions on IPO pattern.

          	Remote storage is called cloud storage.

          	Table with rows and columns in word processing programme is called spreadsheet.

        

        3. Tick the correct option from the given alternatives.

        
          	Prolonged use of a smartphone causes:

        

        i. neck pain . ii. sleep disorder

        iii. eye strain iv. all of the above

        
          	Which one is not the input device?

        

        i. scanner ii. mouse iii. keyboard iv. speaker

        
          	CPU stands for:

        

        i. Control Processing Unit ii. Central Processing Unit iii. Comfort Processing Unit iv. Common Processing Unit

        
          	
            Spreadsheet is called:

        

        i. cell ii. worksheet iii. workbook iv working cells

        
          	Active cell in a spreadsheet is also called:

        

        i. selected cell ii. working cell

        iii. current cell iv. both i and iii.

        
          	Match the following. With figure

        

        Laptop

        Desktop computer

        IPad

        Tablet

        Spreadsheet

        5 Answer the following Questions*

        
          	What is a smartphone?

          	What is a computer? Write two main components of a computer.

          	What precautions should be taken while using a smartphone and a computer?

          	How are smartphone, laptop computer, and desktop computer similar?

          	What is the pattern of computer functioning?

          	What are the areas and fields where computers are used widely?

          	What are input, processing and output devices in a computer? Explain with examples.

          	What is a storage system in a computer?

          	Whenever you have to write the names of all the students of your class in an alphabetical order quickly, how will you do it ? List the methods in order.

          	Whenever you have to write 3,6,9.... 243 in series, how will you do it ? Write the procedure in order.

          	When you have to present your project by means of a computer,

        

        
          	which programme do you use ?

          	how do you prepare your presentation? Write the procedure in order.

          	how do you present it to the larger audience?

        

        
          	
            Complete the concept map on computer as outlined below.

          	Are the rows and columns in word processor programme and spreadsheet the same? How do they differ?

        

        a. Hardware and software b. Input and Output

      
    
  
    
      
        
      

      Unit – 3 Organisms amd their Structure

      Learning Outcomes

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	identify and describe the adaptive features of animals and plants,

        	classify animals with examples based on the types of food.

        	classify animals with back bone and state general properties of each group.

        	classify plants with their main features with examples.

      

      
        
          predator
        
        : an animal that eats other animal e.g. tiger
      

      
        
          prey
        
        : an animal taken as food by predators,
      

      
        air 
        
          sacs 
        
        tiny bags in the lungs containing air 
      

      
        
          herbarium 
        
         systematic collection of dried plants 
      

      
        Limb
        : arm or leg of animal.
      

      
        gills
        '.respiratory organ of fish which can also absorb oxygen from water.
      

      
        
          bisexual 
        
         animals or plants with both male and female reproductive organs, 
      

      
        
          rhizoids
        
        : simple hair-like growth of undeveloped plants as in moss.
      

      
        Plants and animals of different kinds are found everywhere in this world. Both plants and animals range from microscopic to giant structure. They differ with their structure, habitat and the way they obtain food. Based on the habitat and the structure of their body, they can be classified into different groups.

      Living organisms are found in deserts, grasslands, forests, rivers, seas and even in very cold places such as polar regions. In order to survive in different habitats or environments they have developed certain characteristics in them. The surroundings in which plants and animals live is called its environment. The characteristics of an organism that help the organism to survive in the given environment is called adaptation. Adaptation better fits an organism to its environment

      
        
          Think and Answer
        
      

      What does a living organism need to survive in the given environment?

      
        How animals and plants live
      

      Different plants and animals are found in different environments. An animal that lives in water cannot survive outside the water. Desert plants cannot survive on wetland and clean water fish do not live in sea water. The physical structure of the body of animals is modified so that they can live in the given environment. Because of this structural difference they can survive in the given environment. Fish can live inside water because it can breathe inside water and has fins for swimming. Birds can fly because they have wings with light bones. Because of these specific organs they can live in their environment. It means they can adjust or adapt themselves to their living conditions.

      
        
          Activity 3.1
        
      

      
        Observing the physical structure and behavior of living organisms of the immediate surroundings.
      

      Observe the animals and plants found in your school garden or in the garden at home. You may see cockroach, earthworm, butterfly, snail, etc. Do not touch or destroy them. Simply observe what their body structure and behavior are like? List as many animals as you can see in the following table.

      S.No. Names of living organisms Habitat Characteristics

      
        	Earthworm Moist soil Soft and wet skin

      

      
        	. Moss Moist surface Green with small leaves

        	Butterfly

        	
           Cockroach

        	Fish

      

      
        	
          Why do the cockroaches appear only at night?

        	How can wall lizard move fast even on the smooth surface?

        	Why do cuckoos not appear easily?

      

      
        
          Activity 3.2
        
      

      
        Match the animals in column A with the habitats in Column B.
      

      Column A Column B

      
        	fish i. polar regions

        	monkey ii. sea

      

      ii. camel iii. forest

      iv polar bear iv. desert

      Adaptation gives organisms the best survival ability. Adaptation is an inherent feature of all living organisms. Surviving means obtaining food, getting suitable habitat, protecting oneself and their young ones from predators and other animals. The physical structure and behavioral modifications provide them with this ability of survival. Therefore, adaptation is the physical and behavioral characteristics of an organism that helps them to survive in their environment.

      
        
          Activity 3.3
        
      

      
        Polar bears and black bears are both bears. But they have different adaptive features. Write the structure and functions based on their environment.
      

      Habitat (environment) Structure Function

      Black bear

      Polar bear

      
        I Based on habitats, adaptation can be terrestrial (adaptation) and I acuatic (adaptation).
      

      The animals which live and do their biological activities on land are terrestrial animals. Grassland, forest, hot desert, cold desert, wetland, farmland, etc. are • e terrestrial habitats of animals. Animals living in different terrestrial habitats cave different physical structures.

      
        
          Observe the adaptive features of some domestic animals such as cow, dog, mule, cat, goat, sheep, buffalo, rabbit and list them as in the following table.
      

      S.No. Animals Adaptive Features

      1 • Dog, cat Good hearing ability, ability to run fast, sharp claws

      2.

      3.

      4.

      Some animals match their colours with the colours of their surroundings. This ability helps to keep them safe from their enemies. The colour of the sand locusts matches perfectly with that of the sand. Chameleon can change its colour from dull brown into red and greenish look. It remains still so that it is not noticed easily by its enemies. This method of hiding environment is called camouflage. It helps animals to defend them from hunting animals.

      
        
          
            Cold Adaption
        
      

      Animals found in the cold and Himalayan regions have thick coat of fur and wool. It helps to keep them warm. In winter the fur colour changes into white so their enemies cannot see them. It provides camouflage. Birds have wide and feather covered feet.

      
        
          Desert Adaption
        
      

      They have strong limb muscles so they can walk and run on the ground. Desert animals have thick and dry skin. It helps to prevent the loss of water from their body. A camel stores fat on its hump and has a pouch to store water in. The fat m the hump provides energy when the food is not available. Camel has flat hoof which helps them to walk easily on sandy deserts. They have thin hairs on their body. Ostrich does not have hair on its stomach, legs and neck.

      
        
          Adaptation of climbing animals’ (Arboreal Adaptation)
      

      Climbing animals have strong grasping abilities. They have strong chest muscles. They are able to keep their weight on the object being climbed. Monkeys can climb and hang on tree branches because they have long arms and toes. Wall lizards have adhesive pads on their claws. They have the ability to run even on the smooth vertical walls because of these pads.

      
        Adaptation of predators and prey animals
      

      Predatory animals are equipped with long sharp claws and teeth. They help them to catch, hold their preys and tear fleshes. Cheetah, tiger and bear are some examples of predatory animals. They have good eyesight and sense of smell. Predatory birds such as eagle and hawk have strong eyesight. They are also swift flyers.

      
        
          Do you Know
        
      

      Tigers and lions can hide their claws inside their paws when their claws are not needed to prevent themselves.

      
        
          
            Activity 3.5
        
      

      
        How do such animals protect/defend themselves?
      

      S.No. Animals Defensive behaviors

      1. Deer Warning sound signal to the folks and running

      
        	Porcupine

        	Rattle snake

        	Grasshopper

      

      5. Snail and tortoise

      Prey animals constantly look around to be safe from their predators. Many prey animals have developed adaptations to protect themselves from the predatory animals. Snail and tortoise hide inside hard shell, grasshopper stays on green grass, rattle snake produces threatening sound and cattle have horns. These characteristics help them protect from other animals.

      
        
          Activity 3.6
        
      

      
        Study different birds found around your neighborhood. Note the specific organs of these birds that work as an aid for their survival. AIso, write the functions of each of the organs of the birds you have fisted.
      

      
        Names of the birds Body parts Use

      Eagle Eye sight ……….

      Parrot Short and strong beaks Can crack nuts

      Duck ………………… ……………..

      Chicken ………………. ………….

      
        
          
            Crow
          
         ___

      Woodpecker

      Sparrow

      Birds have wings which help them to fly. Feathers in the wings help them to fly and their tails help them to balance and steer the direction. They have bones filled with air which makes their body lighter.

      
        Birds have jaws which are called beaks. Beaks are the tools for birds to capturte, gather and eat their food. They are modified according to the nature of the food. Grain-eater and nutcracker birds such as sparrows and parrots have short and strong beaks. Woodpeckers have sharp, pointed and chisel-like beaks. flat beaks of ducks and geese help them to catch fish. Long round and pointed beaks of humming birds help them to suck nectar out of flowers. Some birds’ legs are modified according to their habitats. Ducks have webbed feet for swimming, pelicans have long legs to move around shallow water.

      Fish is a common animal found in water. The following is a picture of a common fish. Try to manage a fish and study the shape and surface of its body. After studying the specimen or the figure below, try to answer the questions.

      
        	What is the shape of the body of a fish like?.............................

        	Two part that helps it to swim………………………..

        	The part that help it to breathe………………….

        	Where do fish get oxygen from? …………………

        	What is its body covered with?........................

      

      
        Aquatic adaptation
      

      
        animals that live in water are called aquatic animals. They have boat-shaped body. They also have smooth body often covered with slimy scales. These features help them to swim in water. Most aquatic animals have fins or paddles for swimming in water. 
      

      
        They breathe through their gills in water. Whale and dolphin cannot breathe inside water. They breathe through their lungs. Frogs live near water. They breathe through lungs and skin.

      Fish dolphin whale

      
        	What could be the breathing organ of a crocodile?

        	When does a frog breathe with lungs?

      

      Animals like mongoose, moles, snakes, hares and rats live inside a burrow (holes). Many of them have common features. Now find out about these animals from the internet or TV programme and write their adaptive features.

      S.N. Animals Characteristics Function

      
        	Moles Strong and thick limbs Help to dig and make a burrow

        	Hares Sensitive to sound

        	Mongoose Strong jaws and front paws

        	Snake Long body with no ears, legs and arms

      

      Some animals live in burrows. Some animals make burrows of their own and others live in the burrows made by others. Rats, moles, hares make their own burrows. These animals have short and strong claws and their snouts are pointed with tapered end. They have poor eyesight and often appear to search their prey during the night time. Snakes live in holes and burrows made by others.

      
        
          
            Think and Answer
        
      

      
        	How does the long neck help giraffe to survive?

        	A rabbit has long ears. Do the ears help it to be saved from its enemies?

        	How can a whale remain inside water for a long time?

      

      
        
          Project 
        
      

      List the animals living in different habitats in your locality or those you know: he best about them. Also list their organs or structures which help them to adjust in the environment. Complete the table as in the example.

      Note:- Given table consult with your friends or your student

      
        Pl
        ant adaptation
      

      Plants also have adaptations to help them survive in different areas. Adaptations are the special features which help them to survive in a particular place or habitat. Plant which can survive in one habitat cannot survive in another. There are a large number of plants in this living world. Some plants live on land and others live inside water. They have different features to survive in their habitats or places where they grow.

      
        
      

      
        
          Activity 3.9
        
      

      Observe the plants found in your locality and study their roots, stalks, leaves, flowers and fruits. Think why so many different parts are found in them. How do the different parts help a plant to live?

      
        	Colorful often scented flowers

        	Thick and strong stem/stalk

        	Fruits with seeds in it

        	Green leaves

        	Roots anchored in the soil

      

      
        Terrestrial Plants’ adaptation
      

      Plants that grow on dry land are called terrestrial plants. They have a well- developed root and shoot system. They have strong stems or stalks. All terrestrial plants are not of the same kind. They have different features as they are of different kinds.

      Plants growing in tropical climate are tall with woody stems. They are often evergreen. They have dense branches with leaves at the top. Sal, mango, rubber plants, catechu, Asna, etc. are found in hot and humid climate. These are useful timber wood plants.

      Desert plants spread out their roots to greater depth to get water. Their barks are thick and leaves are either small with waxy coating or modified into thorns. These characteristics prevent the loss of water by evaporation. They often grow in bush. They also store water in them. The water helps them to survive during a long drought. Cacti and aloe are the examples of plants that grow on dry land.

      
        
          
            Explore: 
        Have you ever heard the term Oasis. What is its benefit to the living world?

      Plants grow in damp and shady places as well. Small and non-flowering plants grow in shaded regions. Fems, mosses, liverworts etc. grow in such places. Mushrooms also grow on dead logs of wood in moist places.

      Plants and trees in cooler areas as in Himalayan regions are different. Snow falls in winter and they shed their leaves. We get pines in places where it is cold throughout the year. They have needle-shaped leaves. Pines are cone-shaped and remain green for whole year. Pine, birch, spruce are the trees found in cold places.

      
        
          Think and answer
        
      

      
        	What is the advantage of cone-shaped body in pines?

      

      
        
          Activity 3.10
        
      

      Write the names of plants which grow in vines that you have seen. Also mention their uses.

      Plants Uses

      Pumpkins Vegetables

      
        Plants such as pumpkins, cucumber, beans, and grapes grow in vines. They need support to climb up. These plants have coiled thread like structure called tendrils. They climb with the help of the tendrils.

      
        Water plants’ Adaptation
      

      Plants also grow in or near water. They may be floating or submerged in water. Algae and water hyacinth grow on the surface of water. Algae are undeveloped plants with no roots or other parts. Water hyacinth has light spongy roots which help them to float. They have soft flexible stalk and remain undestroyed when carried by water. They get their food from water. The leaves of lotus and trapha also found floating on water. But their roots are fixed underground. Hydrilla is a plant with small leaves found submerged in water. It does not grow in a greater depth as it needs sunlight for the preparation of food.

      
        
          Project 
        
      

      Observe the plants found in different habitats in your neighborhood. List out their names and the structures of the organs of adaptation with their use.

      
        Summary Through Concept Map

      Note:- Consult with your friends and your teacher.

      1. Fill in the blank spaces with the correct words/phrases.

      a. The feature that helps an organism to survive in the given environment is………………………

      b. A wall lizard can climb even a smooth wall because of its …………………on its toes.

      c. Aquatic animals breathe through their ……………….. and skin.

      
        d Ar. rials ‘ method of hiding them by matching the colour of the surroundings is called…………………..

      e A camel has a hump to store ………………… and a pouch to store…………………

      
        	Water hyacinth has spongy roots which help them to…………………………...

      

      
        	Choose the correct option from the given alternatives.

      

      
        	Which animals have layers of fat and heavy fur to adjust in the environment?

      

      
        	monkey ii. polar bear

      

      iii. deer iv. squirrel

      
        	Which of the following animals does not have constant body temperature?

      

      
        	squirrel iii. crocodile

      

      iii. bird iv. human being

      
        	Cactus grows in desert because

      

      
        	it has shallow roots to absorb water

        	it has wider leaves to block the sun rays

        	it has small leaves with waxy coating to prevent the loss of water

        	it has long needle-shaped leaves

      

      
        	Which features in birds help to crack nuts?

      

      i. long beaks ii. short and pointed beaks

      iii. flat beaks iv. none of the above

      
        	What is the adaptive feature of an organism burrowing animals?

      

      i. large paws and sharp claws ii. large eyes

      iii. hairy tail iv. thick fur coat

      
        	Match the following.

      

      Column A Column B

      
        	camel i. aquatic plant

        	fish ii. lives in or near water

        	whale iii. can walk easily on sandy desert

        	crocodile iv. cone-shaped plant

        	
          trapha v. aquatic animal

        	pine vi. desert plant

      

      vii. lives in water and breathes with its lungs

      
        	Differentiate between the following.

      

      
        	desert animals and aquatic animals

        	cactus and pine

        	fish and whale

      

      5. Answer the following questions.

      
        	For what purposes do animals use the following?

      

      
        	webbed feet ii. sharp claws

      

      iii. strong eyesight iv. gills

      v. wings

      
        	What is adaptation?

        	What are the adaptation features of yak and mountain goats which help them to live in cold climate?

        	What are the characteristics of desert plants? Write any three of them.

        	What features of aquatic animals help them to live in water?

        	Why can’t a rabbit live in water?

        	Write any three features of predator animals such as tiger, lion, leopard, etc.

        	How do the vines of cucumbers, beans, gourd climb up the support?

        	Give reason

      

      
        	Cacti have small leaves with thorns.

        	Ducks have flat beaks.

        	Pines are cone-shaped trees.

        	Polar bears can live in the arctic zones.

      

      . Draw pictures of the following.

      Fish, pine, duck, rabbit, frog

      k. Study the beaks of the birds shown below. Based on the picture name their habitats and nature of food.

      l. If you wish to grow the following plants in your garden, what will you do? Write in detail.

      
        	cactus

        	trapha (water chestnut)

      

      m Compare and contrast roots, stem and leaves of cactus and water hyacinth on a conceptual grid.

      
        
          
        

        Classification of animals based on their food

        There are different types of animals and plants. Plants and animals have their body structure and organs to adjust in a particular environment. All plants and animals need suitable environment to obtain food, protect themselves and their young ones and rear their younger one. The mouth parts of animals are adapted to the food they eat. Animals are studied by classifying them on the basis of their habitat, structure of their body, the way of obtaining food and other features. Animals need food to survive. Foods provide energy needed for animals. Energy is released only when food is digested. The energy released from food is utilized to run various activities in the body. These activities within the body help to keep them alive. Energy is also needed for them to escape from enemies, chase their prey, etc.

        
          
            Activity 3.11
          
        

        You might have seen different animals in and around your locality. List the names of these animals and the food they eat. You may find animals while going to a new place, to see relatives hiking and roaming around. Be an observant and find what they eat. List the animals and the food they eat.

        S.N. Names of Animals Food

        
          
            
              1-
            
           Butterfly Flower nectar

        2.

        3.

        
          	

          	|

        

        You have come to know from the above activity that animals eat different types of food. Sparrows and pigeons eat grains. A cat eats rat and rice with milk Cattle such as cows and buffaloes eat grass and fodder made of grains. Eagle: and crows eat flesh of animals. Crows also eat fruits. They hold flesh with the • claws and tear it with their strong beaks. Tiger, lion, leopard, etc. kill animals for their food. Animals obtain their food from different sources. Animals have different organs or body structures according to the way they get food. Animal can be grouped under distinct categories based upon what they eat. Animals ca~ be grouped into herbivore, carnivore and omnivore based on the food they eat

        
          
            
              Activity 3.11
          
        

        You have already known what food animals mostly eat. Now write as shown in the table the names of the animals under three columns. Group plant eaters as herbivore, flesh eaters as carnivore and both plant and animal eaters as omnivore.

        Herbivore Carnivore Omnivore

        
          	
            Herbivore
          

        

        Animals that eat only plants are classified as herbivore. The whole plant body, grains, fruits and seeds are the foods of herbivores. Herbivores have chisel-like front teeth for cutting and flat chewing teeth for chewing their food. They have long digestive tracts which help them to break down the plant materials. Cow, buffalo, deer, rhinoceros, elephant, rabbit, zebra, horse, etc. are herbivores. Small insects, worms and birds such as sparrow, dove, parrot, pigeon, etc. are also herbivores.

        
          	
            Carnivore
          

        

        Animals that live on flesh of animals are classified as carnivore. Tiger, leopard, lion, vulture, hawk, eagle, crocodile, etc. are carnivores. Animals such as tiger, leopard, and lion have long and sharp teeth that help them to tear the flesh of animals. They catch their prey with their sharp claws. Hawks and eagles are predatory birds. They catch their prey such as small birds and other smaller animals with their claws and tear the flesh with their sharp strong beaks. Vulture also tears the flesh and put into its mouth with its long and strong beak. Snakes are also carnivores but they do not have teeth for tearing the flesh of animals.

        
          Carnivores have short digestive tract with simple digestive system.

        Carnivores prey on herbivores and also upon omnivores or carnivores too. Their preying depends on what animal is available to them.

        
          	
            
              Omnivore
            
          

        

        Animal that eats and survives on both plants and animal matters is called omnivore. Omnivore means to eat everything. They have teeth suit able for chewing grains and plants and eating animal matters. Their digestive tract also is suit able for digesting animal and plant matters. Humans, bears and chickens are omnivores. On looking at the physical body, a cat can be put into carnivore. But it eats both plants and animals.

        
          
            Think and Answer
          
        

        What are scavengers? What is their role in the nature?

        
          Summary Through Concept Map

        Note: - Consult with your teacher and student

        
          
            Check your Knowledge
          
        

        
          	Fill in the blank space with the correct words or phrases.

        

        a. Animals cannot prepare their own …………………...

        b. Animals that eat both plants and animals are called ……………………..

        
          	Popular ……………………….. such as cats and dogs are ……………...

          	Hawks and eagles are ………………………… birds.

          	Chisel-like front teeth of animals ……………… help to cut grass.

        

        
          	Match the following.

        

        Column A:

        
          	Cow , b. eagle c. python d. bear e. Dove

        

        Column B:

        
          	Sucks food b. Herbivore c. Sharp front teeth d. Strong eyesight e. Swallows the whole animals f. omnivore

        

        3. Identify the following animals as herbivore or carnivore or omnivore.

        
          	snake iii. yak iii. polar bear

        

        
          	frog v. rhinoceros’ vi. vulture

        

        
          	Study the following pictures and indicate whether these structures are of herbivore or carnivore or omnivore.

          	
            Do as asked to.
          

        

        
          	Define herbivores.

          	Write three features of herbivores.

          	Write any three physical features of carnivores.

          	Write any three differences between herbivores and carnivores.

          	What are omnivores? Name two examples of omnivores found in your neighborhood.

          	Where do you put human beings on the basis of the way they obtain food’ Explain?

          	Look at the following picture and answer the questions.

        

        
          	What do you see in the picture?

          	What can you say about the way it is receiving its food?

          	What is the nature of its tongue like? Find out what this type c tongue is called.

        

        
          
            Vertebrates
        

        There are different types of animals around us. We also can see different types of animals on different media such as TV channels, magazines and newspapers. All animals from microscopic amoeba to huge elephants and blue whales are grouped in the largest group of classification called animal kingdom. To make: he studies of animals easier, they are divided into different groups based on their characteristics. It is called classification of animals.

        
          Animal Kingdom:- a. Invertebrates &
           b. Vertebrates
        

        
          Vertebrate :- i. Cold-blooded,
           ii. Warm- blooded
        

        
          Cold-blooded :- Pisces(e.g fish) 
          Amphibia (e.g Frog)
          Reptilia (e.g. snake )
        

        
          Warm-blooded :- Aves (e.g Birds)
          Mammalia (e.g Cow)
        

        Put your index and middle fingers along the midpoint between two shoulders. Move your fingers along the ridge. Did you feel the series of disks? Each of these bones is called vertebra. It makes your spines or backbone. You may feel spines in your pet animals such as dog or cat too. Animals with these backbones are called vertebrates. Backbone or vertebral column helps to support the body weight of these animals. All animals do not have backbones. They are called invertebrates.

        Activity 3.13

        Observe the animals found in your neighborhood and list them. Put the animals with backbones in one column and those without backbone in another column.

        Care:

        Do not try to pick up or handle the unknown animals as they can be poisonous or stinging.

        
          Smaller animals such as grasshopper, cockroach, housefly, mosquito, beetles that we see around do not have backbones. Animals such as cow, buffalo, elephant, dog, horse, camel, and even the smaller animals such as squirrel, rat, sparrow, fish lizard, are also vertebrates. Vertebrates are the developed animals. Vertebrates such as fish which live in water are different from the birds or cattle or wall lizards. Vertebrates are found in different types of habitats. Fishes live in water but frogs may live on land and in water. Based on the constancy of body temperature, vertebrates can be grouped under two categories.

        
          	Cold-blooded vertebrates

          	Warm-blooded vertebrates

        

        
          	
            Cold-blooded animals
          

        

        Those animals whose body temperature changes according to the temperature of their surroundings are called cold-blooded animals. It means their body temperature does not remain constant. Therefore, they cannot survive in excessive cold or hot condition. These animals protect themselves by hiding in warm places and remain inactive. They come out from the warm shelter when the temperature becomes favorable. Fish, snakes, lizards are some examples of cold-blooded animals.

        
          	
            Warm-blooded animals
          

        

        Those animals whose body temperature remains constant are called warm-blooded animals. The temperature of such animals remains constant throughout different environment conditions. We are warm-blooded animals. We have a constant body temperature of 37°C. When the temperature changes, we fall ill. Advanced vertebrates are warm-blooded animals. Parrot, eagle, dove, monkey, leopard, whale, human being, etc. are warm blooded animals. Vertebrates are divided into five groups e.g. mammals, birds, reptiles, amphibians and fishes. Each of these groups are called class.

        
          1. Pisces or fishes
        

        Different types of fish are placed in this class. All the animals of this class remain and reproduce in water. Pisces have the following characteristics.

        
          	These are cold-blooded animals.

          	They have streamlined or boat-shaped body.

          	The body is covered with the slimy scales; therefore the surface is smooth.

          	They breathe through their gills. Gills are the only organs which helps them to breathe inside water.

          	
            They lay eggs in water. The fertilized eggs are jelly-covered in the form of a long chain.

          	They have fins for swimming in water.

        

        Carps, trout’s, sharks, salmons, tunas, etc. are some examples of fish.

        
          	
            Amphibia
          

        

        The animals of this group live on land and in water. Therefore, they are called amphibians. The early development and reproduction of amphibians takes place in water. The following are the general characteristics of amphibians.

        
          	They are cold blooded animals.

          	Their body is covered with the soft and moist skin.

          	Two pairs of limbs are present. Each limb bears digits which help them to swim in water.

          	They are born with gills and breathe with the gills in water. But the adult amphibians breathe with their lungs and sometimes with their skin.

          	Their body is divided into head and trunk.

          	They lay eggs in water and eggs are fertilized out of the female body i.e. external fertilization.

        

        Toads, frogs, newts, salamanders, etc. are the examples of amphibians.

        
          3 Reptilia
        

        The crawling animals fall in this class. They are adapted to live on land. Few of them also remain in water. The following are the general characteristics of reptilia.

        They are cold blooded animals.

        
          	They have a dry skin covered with hard and rough scales.

        

        
          divisible into head, thorax, trunk and tail.

        The breathe with their lungs.

        They lay leathery eggs which are often buried in soil or sand.

        ’ . Fully developed baby comes out of the matured egg.

        Snake, lizard, wall lizard, crocodile, tortoise, etc. are the examples of reptilians.

        
          Tortoise

        
        
          Crocodile

        
        
          Lizard

        
        
          Snake

        
        
          	
            
              Aves
          

        

        All types of birds come under this class. Most of them fly in air for a long time but some birds are flightless or fly only a short distance. The following are the general characteristics of aves.

        
          	They are warm blooded animals.

          	They have a streamlined (boat-shaped) body and the body is covered with feathers.

          	They have a pair of legs, a pair of wings and beak. The legs have scales on them.

          	The avian body is divided into head, neck, trunk and tail.

          	They have a hollow and light bones. They also have air sacs inside their body. Light body with the hollow bones and the air sacs help them to float and fly in ar.

          	They lay eggs with a hard shell.

          	They breathe with their lungs.

        

        Parrot, eagle, sparrow, ostrich, etc. are some examples of aves.

        
          
            Mammalia
        

        
          Mammals are the most developed animals. Mammals mostly live on land but whales and dolphins live in water and bats are aerial mammals. Mammary gland is present in all the female mammals. The following are the general characteristics of mammals.
        

        
          	
            They are warm-blooded animals.
          

          	
            The body is covered with hair and fur.
          

          	
            
              They have two pairs of limbs. Their forelimbs may be modified differently.
            

          

          	
            They have mammary glands. Female suckle milk to their young ones.
          

          	
            They breathe with their lungs.
          

          	
            They give birth to babies.
          

          	
            
              They have external ears and highly developed nervous system and sense organs.
            

          

        

        
          Man, cow, dog, rat, bat, dolphin, etc. are the examples of mammals.
        

        
          
            Activity 3.14
          
        

        
          Classify the following vertebrates using the dichotomous key given below.
        

        
          
        

        
          
            Summary
          
        

        
          Animals with the backbones in their body are called vertebrates.
        

        
          	
            Vertebrates can be divided into five different classes e.g. Pisces, Amphibia, Reptilia, Aves and Mammalia.
          

          	
            Vertebrates may be cold-blooded or warm-blooded.
          

          	
            Animals whose body temperature changes with the environment temperature are called cold-blood animals and the animals which have constant body temperature are called warm-blooded animals.
          

          	
            Fishes live in water and breathe through their gills. They have a boat shaped body and the body is covered with slimy scales.
          

          	
            Amphibians live on land and in water. They have a soft body with moist skin. They lay eggs in water.
          

          	
            Reptilians have dry skin with rough scales. They breathe with their lungs and lay lathery eggs.
          

        

        
          Aves are warm-blooded animals. Their body is covered with feathers. Because of the light body with hollow bones and air sacs they can fly in air.
        

        
          Mammals are the most advanced animals. They give birth to babies and suckle their young ones.
        

        
          
            Check your knowledge
          
        

        
          1. Tick the correct statement and cross the incorrect one:
        

        
          	
            Vertebrates do not have a backbone in their body.
          

          	
            Sea horse is an example of the Mammalia class.
          

          	
            The aves and mammals are warm-blooded animals.
          

          	
            Reptilians’ eggs are often buried in the soil.
          

          	
            A bat lays eggs.
          

        

        
          	
            
              Fill in the blank spaces with the correct words.
          

        

        
          	
            Vertebrates whose body temperature changes according to the environment
          

        

        
          temperature are called
          animal.
        

        
          	
            The vertebrates which lay leathery eggs are called
            .
          

          	
            In
            part of its life cycle spent in water.
          

          	
            Fishes have
            for swimming.
          

          	
            Mammals have
            glands to produce milk and
          

        

        
          ears.
        

        
          	
            Two mammals that live in water are
            and
          

        

        
          	
            Match the phylum in column A with the animals in column B
          

        

        
          Columns A
          Column B
        

        
          	
            tuna
            i. mammalia
          

          	
            tortoise
            ii. aves
          

          	
            whale
            iii. reptilia
          

          	
            newt
            iv.
            Limbless reptialian
          

          	
            penguin
            v. amphibia
          

        

        
          vi. legless pisces
        

        
          	
            Study the pictures and write their two main characteristics
          

        

        
          	Sharke

          	Buffalo

          	Bat

          	Sea horse

        

        
          	
            
              Write two main characteristics of the animals given below.
          

        

        
          	
            crocodile
            b. kangaroo
          

        

        
          	
            rainbow trout
            d. newt
          

        

        
          	
            Differentiate between:
          

        

        
          	
            Invertebrates and vertebrates
          

          	
            Cold blooded and warm blooded animals
          

          	
            Cow and sea horse
          

        

        
          	
            Answer the following questions.
          

        

        
          	
            
              Why are dolphins and whales classified as Mammalia although they live in water as fish? Mention any two reasons.
            

          

          	
            How do the cold-blooded animals survive in the extreme cold condition?
          

          	
            Fish can survive inside water but we cannot. Why?
          

          	
            The animals such as snakes and tortoises are called reptilians. Why?
          

          	
            What differences and similarities are there between aves and mammals?
          

          	
            Draw the figures of the following animals.
          

        

        
          	
            Fish ii. Frog iii. Wall lizard
          

        

        
          Flowering and non-flowering plants

        
          Like animals, plants are also of different kinds. Some plants are microscopic md, some plants are as tall as thirty-story building. There are flowering and non-flowering plants. The plants that produce flowers are flowering plants and nose which do not produce flowers are non-flowering plants.
        

        
          Activity 3.15.
        

        
          Go for a nature walk with your parents or teachers. Collect plants, observe and fill up the table as shown below. Also add plants from your garden or from school garden. Find the names of the plants from elders and teachers and group them as flowering plants and non-flowering plants.
        

        
          Characteristics Flowering plants
          Non-flowering plants
        

        
          Produce flowers Yes or no
          
            
              No
            
          
        

        
          Fruits
          Present
          
            
              Absent
            
          
        

        
          Seeds
          
            
              All fruits have or have not Do not have at all
            
          
        

        
          
            
              Leaves
            
          
          
            
              Mention what types
            
          
          
            
              Narrow, no true leaves
            
          
        

        
          
            
              Examples
            
          
          
            
              Mustard, marigold
            
          
          
            
              Moss, fem, etc
            
          
        

        
          A. Non-flowering plants

        
          Non-flowering plants do not produce flowers at all. These are microscopic to medium-sized plants. Non-flowering plants are simpler than flowering plants. They mostly reproduce through spores. Non-flowering plants are also called cryptogams.
        

        
          Activity 3.16
        

        
          Collect some water from the green surface of a pond (still water). You may collect green felt-like fibers from the clean flowing water as well. Bring them into your school science lab and observe first through a magnifying glass and through a microscope. Draw a diagram of whatever are seen in the sample. Did you see something moving? Are these plants or animals? Did you identify and distinguish the roots, stem and leaves in the plants you observed?
        

        
          	
            Algae
          

        

        
          A simple green plant with no distinct root, stem and leaves mostly found in water are called algae. These plants can prepare their food themselves by the process called photosynthesis. Some of the algae may be found in damp places. Some of them can be seen only through a microscope. Spirogyra and chalamydomonas are common algae found in our locality.
        

        
          Activity 3.17
        

        
          Manage two plastic bags. Put a toasted or dried bread in one bag and a wet bread in another. You can wet bread by sprinkling a little water. Label them as “dry bread" and “wet bread” on plastic bag. Seal both the bags and keep them in a damp condition e.g on the floor. Observe them after 5-6 days. Did you observe grey spots developed on wet slice? Observe it through a magnifying glass. What type of environment is needed for a mildew to grow?
        

        
          
            Care: 
          
          Do not bring the slices near you as they are allergic and may harm you.
        

        
          	
            Fungi

        

        
          A simple non-green organism with no roots, stem or leaves like that of plants is called fungi. Fungi cannot prepare their food themselves. They grow as parasites on other organisms or on dead and decayed parts of plants or animals. Mushroom, mold (mucor), yeast, etc. are some examples of fungi. In the modem classification of organisms Fungi are kept in a separate kingdom. The simple plants without roots, stem and leaves such as algae and fungi are called Thallophytes.
        

        
          Activity 3.18
        

        
          Observe the bark of trees in damp places or the moist wall of a house especially made of mud. Did you see a green carpet-like surface? Scrap a small area with the help of a knife or a trowel. Bring it to your school without destroying any part. Observe the plants closely and discuss its structure, parts, colour, and habitat.
        

        
          Does the plant have roots? 
        

        
          Are there any leaves on it
        

        
          Do you think it can prepare its own food?
        

        
          	
            Bryophyta
          

        

        
          The green plants that grow on damp and shady places with hair like roots (rhizoids) called Bryophytes. The group of such plants are called bryophyata. Rhizoids are primitive roots and through which they absorb water and plants are fixed on the ground. Moss and marchantia are bryophytes.
        

        
          Activity 3.19
        

        
          Have you seen a fem around your house or on the way to school? If you find one during your nature walk and bring it home. There are certain ferns grown in a flower pot as well. We eat a fiddlehead fem (Niguro) as curry. Observe the plant carefully and draw its picture. Did you see fine grains on the back of the leaf?
        

        
          	
            Pteridophyata

        

        
          Fems are kept in a group (division) of pteridophytes. Pteridophytes are the non-flowering plants with distinct roots, stem and leaves. They have feathery leaves and therefore are kept in the garden for their beauty.
        

        
          B. Flowering Plants
        

        
          Activity 3.20
        

        
          Observe the flowering plants in your garden and in your school garden. Also observe if you will find additional structures which were not found in non­flowering plants. Make a list of the plants and the structure (parts) found in them.

        
          Why do we grow certain plants in our garden? We grow them because they have beautiful flowers. Flowers are the most beautiful and attractive parts of a plant. Plants that produce flowers, fruits and seeds are called flowering plants. They are also called phanerogams. Flowering plants are of two types.
        

        
          	
            Gymnosperm
          

        

        
          These are the plants which produce cones and seeds. Their seeds are not enclosed inside the fruits. Therefore they are called naked seeded plants. They often have needle-shaped leaves. Different types of pines are the examples of gymnosperms.
        

        
          Activity 3.21
        

        
          Collect the seeds of different plants. Soak them in water for two days. Try to remove the outer cover of the seeds and see whether you can split up a seed into two halves. If you can split the seed into two halves, put them in the group of dicotyledonous plants and if you cannot split up the seed into two halves, put them in monocotyledonous group.
        

        
          	
            Angiosperms
          

        

        
          Angiosperms produce flowers, fruits and seeds. Seeds are enclosed inside the fruits. They are the most developed plants. They can be monocotyledonous and dicotyledonous plants.
        

        
          Rice, wheat, maize, barley, banana, bamboo, etc. are monocotyledonous plants. There is only one cotyledon in their seed.
        

        
          
            Peas, beans, chickpeas, mustard, orange, mango, etc. are dicotyledonous plants. There are two cotyledons in their seeds.
        

        
          
            Activity 3.22
          
        

        
          Collect the names of different types of plants of your locality and put them into two columns as flowering plants and non-flowering plants. Observe these plants closely and write the differences found between them.
        

        
          Differences between monocotyledonous and dicotyledonous plants.
        

        
          
            
              	
              	
                Monocotyledonous plants
              
              	
                Dicotyledonous plants
              
            

            
              	
                Roots
              
              	
                There is no main root i.e. all roots grow from the base of the plants
              
              	
                There is main root and roots branches amd sub-branches grow from it.
              
            

            
              	
                Leaves
              
              	
                Have narrow sword like leaves
              
              	
                Have broad leaves
              
            

            
              	
                Seeds 
              
              	
                Have only one seed leaf
              
              	
                Have two seed leaves
              
            

            
              	
                Examples
              
              	
                Rice, maize, wheat, bamboo, etc.
              
              	
                Mustard, mango, pea, beam, etc
              
            

          
        

        
          
            Project
        

        
          Making Herbarium
        

        
          Collect healthy plants with an average size containing flowers and buds from in and around your house, farmland, and pasture field or from the jungle. Bring them home carefully without damaging them. Arrange a plywood or a plank of wood and spread a newspaper over it. Spread your specimen on it properly so that none of the parts remains folded. Spread another newspaper on it and press with another plywood. Change the newspaper in every two days. Otherwise your specimen will lose natural colour. After they are properly dried, put them on a chart paper with a cellotape and label them with the help of your teacher. You can frame the best one and keep it on the wall of your class for decoration. Keep one in your bedroom or siting room if you like.
        

        
          Summary map consult with your friends and teacher.
        

        
          
            Check your knowledge
        

        
          	
            Fill in the blank spaces with suitable words.
          

        

        
          	
            Non-green plants are called
            .
          

          	
            Non-flowering plants are called
            .
          

          	
            plants do not have roots, stem or leaves.
          

          	
            Undeveloped root-like structures are called
          

          	
            Pines have
            instead of flowers.
          

        

        
          	
            Match the plants in column A with the division in column B.
          

        

        
          
            
              	Column A
              	Column B
            

            
              	a. mucor
              	i. grow on damp places
            

            
              	b. chlamydomonas
              	ii. flower-bearing plants
            

            
              	c. pines
              	iii. a non-green plant
            

            
              	d. mango
              	iv. green plants with no distinct roots, stem and leaves
            

            
              	e. moss
              	
                
                  	aquatic plants with flowers

                  	have cone instead of flowers

                

              
            

          
        

        
          	
            Identify and write two main characteristics of the plants given below.
          

        

        
          a. mushroom
          b. moss
        

        
          	
            fem
            d. pines
            e. wheat plant
          

        

        
          	
            Answer the questions and do the rest as instructed.
          

        

        
          	
            
              Collect the names of flowering and non-flowering plants of your neighborhood and list any 5 plants under each category.
            

          

          	
            Classify the following as flowering and non-flowering plants.
          

          	
            Write three main divisions of non-flowering plants with one example each.
          

          	
            Why is mustard considered as more developed plant than a fem?
          

          	
            
              What are the plants with no green pigments in them? Is it a good idea to keep them in plant kingdom?
            

          

          	
            
              Draw a diagram of a flowering plant and label the stem, leaves, buds, flowers, and fruits.
            

          

          	
            
              How are gymnosperms and angiosperm similar? Are there any differences between them? Point out the differences as well.
            

          

        

      
    
  
    
      
        
      

      Unit – 4 Bio diversity and Enviroments

      
        Learning Outcomes
      

      
        
          After the completion of this unit, you will be able to:
        
      

      introduce environment and its components.

      introduce different components of physical and biotic environment.

      explain conservation of environment.

      adopt environment-friendly behavior.

      explain conservation of soil, water and forest.

      explain the relationship among plants, animals and microorganisms.

      gain a preliminary knowledge of the ecosystem and explain of terrestrial ecosystems, list different components of forest ecosystem and explain the relationship among them.

      
        
          environment-friendly:
         activities that cause minimum or no harm to the environment,

      
        
          recycle
         : converting wastes into usable materials

      
        
          microorganisms/microbes 
        : small organisms which are not visible to our naked eyes terrace : stepslike landform

      
        
          afforestation
         : planting of trees on barren land

      
        
          deforestation
         : the act of removing trees

      
        
          biodiversity
         : varieties and numbers of plants and animals living in a definite

      habitat.

      
        
          environment-friendly 
        : nature-friendly, not harming the nature or environment, microorganisms : organisms that can be seen only through microscope, bacteria,

      protozoa.

      
        
          fermentation
         : chemical break down of a substance by the action of yeast, bacteria

      and other micro-organisms.

      
        
          ecosystem
         : plants and animals of an area interacting with the environment

      
        
          abiotic
         : related to the environment that is not living

      
        
          Earth is a dwelling place for different types of living organisms including human beings. There are different types of animals, plants and microorganisms living on this living planet. None of the living organisms found here are similar in every respect. Consider yourself and a friend, are you similar in every way?
      

      
        
          Activity 4.1
        
      

      
        Do you look exactly alike?
      

      
        Are you of the same height?
      

      
        Does the colour of your skin match exactly with that of your friend?
      

      
        Is the size of your ear as same as that of your friend?
      

      
        There is a difference or uniqueness in physical structure, habitat and food of the living organisms. This uniqueness or difference among of the living organisms is called biodiversity (biological diversity). You also get such differences in the natural, social and cultural aspects in a place as well. The combination of diverse physical, biological, social and cultural conditions of a place makes its environment.
      

      
        Environment and its balance

        
          Our earth is composed of land, water and air. 71 percent of the earth is covered with water and 29 percent is covered with land. It is also covered with a layer of air around it called atmosphere. Anything within this atmosphere makes the environment. The physical surroundings on earth is called the environment. It includes all the living organisms (plants, animals, microorganisms) and the non-living factors such as land, air, water, temperature and sunlight.
        

        
          Living components i.e. plants, animals and microorganisms and non-living components are interrelated to each other. The environment of a particular place is composed of the interaction between living and non-living components. 
        

        
          
            The interaction between living and non-living components helps them to sustain in a particular environment.
        

        
          
            Think and Answer
          
        

        
          What will happen if certain factors such as water and air are absent in an environment?
        

        
          All the living organisms need food, water, air, warmth and safe place to live in. The food and nutrients they get from the environment help human beings and other organisms to run their life processes. We need to protect our environment to live happily. Human activities have destroyed the environment. To live in harmony, we have to protect the environment. Our effort for the protection, preservation and management of environment is called environment conservation.
        

        
          
            Activity 4.2
          
        

        
          Collect and list the non-living and living components affecting the way you live in your house. What can you say about the relationship between you and these factors/components?
        

        Components of Environment

        
          You studied that environment consists of atmosphere (air), lithosphere (land), hydrosphere (water) and biosphere (living organisms). It can be mainly divided into two types i.e. physical environment and biotic environment.
        

        
          a. Physical environment
        

        
          Non-living factors such as air, water, soil/land, energy (light and heat), etc. are physical environment.
        

        
          	
            Air
          

        

        
          The part of the earth surrounded by a blanket of air is called atmosphere. There are different gases in our atmosphere. Nitrogen, oxygen, carbon dioxide and other gases are found in the atmosphere. All living organisms need oxygen to breathe. All the living things breathe in oxygen (gas) and breathe out carbon dioxide (gas). Green plants also need carbon dioxide for the preparation of food on their leaves by photosynthesis. They give out oxygen (gas) during this process. Breathing and photosynthesis help to balance the two gases (oxygen and carbon dioxide) in the atmosphere.
        

        
          	
            Water

        

        
          Water is an essential factor for all living organisms to survive. Rivers, seas, lakes, water holes, wells, ponds, etc. are the sources of water. There is a large amount of water on the surface of the earth. About three-fourth of its surface is covered with water.
        

        
          	
            Land
          

        

        
          The part of the earth’s surface that is not covered with water is called land. It is the part of the earth occupied by the continents. It is composed of soil and rocks. Land can be plain, high mountain, smaller hills or slopes. Seeds can germinate only in the soil. Plants get essential nutrients from the soil for their growth. We grow vegetables, fruits, cereals and other essential plants on soil. All animals directly or indirectly depend on plants for their food. Land is a dwelling place of all animals. We also build our houses on land.
        

        
          	
            Energy
          

        

        
          Sun is the major source of energy to the earth. We get heat and light from the sun. The earth is a livable planet because of the moderate heat on it. Sun gives us warmth. Green plants can prepare their food because of the sunlight. All animals have to depend on plants for their food. Plants store energy from the sun. We get that stored energy from plants as food or by burning firewood. We get heat and light from the burning firewood. 
        

        
          
            The heat from the sun evaporates the surface water. The water vapour from the evaporated water forms the cloud. The cloud, on cooling high up in the sky, falls on to the ground as rain, snow, and hailstone. Water flows as rivers or is collected in the form of lakes, ponds or remains as underground water on the surface.
        

        
          b. Biotic environment:
        

        
          Living organisms like plants, animals and microorganisms are biotic environment or factors.
        

        
          	
            Plants
          

        

        
          Anything that grows green around us is a plant. They can be small herbs to large trees. All animals obtain their food from plants. Moreover we also get several things of our need from plants. We get timber-wood for construction, firewood as source of energy, fibers for clothing, herbs for medicines and several others needs from plants. Plants also help to keep oxygen balanced in the atmosphere. Oxygen (gas) is used by both plants and animals for respiration. Plants also provide animals with a dwelling place. Plant roots anchoring the soil help to prevent soil erosion and landslide. Plants play an important role in balancing the environmental by providing animals with food and habitat, giving out oxygen during photosynthesis and conserving soil with their roots.
        

        
          	
            Animals
          

        

        
          There are unicellular microscopic to giant animals such as whales on earth. Directly or indirectly they rely on plants for their food. There are certain animals which get their food from other animals. They breathe in oxygen and mix carbon dioxide gas with air in the atmosphere. Carbon dioxide is utilized by the green plants to prepare their food.
        

        
          
            Humans use animals for different purposes, e.g. production of food, clothing, transportation, recreation and so on. Animals are also used for the research purpose such as test of medicine. Like plants, animals also need to be preserved. Whenever we use animals for different purposes or if anyone of them gets extinct, the balance of environment will be affected. Thus animals also have important roles in balancing the environment.
        

        
          
            Activity 4.3
          
        

        
          a. Which animals are likely to disappear because of our activities? List these animals and write the reasons for their disappearance.
        

        
          	
            Micro-organisms
          

        

        
          These are very small organisms. They are too small to be seen by our naked eyes. We need a microscope to see them. They are often single-celled organisms. When plants or animals die, they do not remain as they were. They are decayed by micro-organisms. The decayed plants or animals’ body or their parts and wastes become the nutrients to the plants. Thus micro­organisms also help to balance the environment.

        
          
            Activity 4.4
          
        

        
          Organize a nature walk on holidays and manage to visit a pond, pasture land, jungle, and farmland. You will be seeing different environments in the nature. List the different environmental factors you studied in this unit. Will you be able to find all the abiotic and biotic environmental factors in the places you visit?
        

        
          Environment conservation and Environment-Friendly behavior
        

        
          We, human beings, live on different parts of the earth. They obtain their food, clothing, building materials, fuels and many other things of their need. They have to expand cultivable land, carry out different types of construction work and establish factories for our benefit. We are constantly destroying the natural resources to fulfil needs. All of these activities cause the environmental damage. The air and water qualities are decreased due to pollution. We should be carefully conserving the existing natural sources for the better future. Saving environment from being destroyed is called environment conservation. 
        

        
          
            
              Activity 4.5
          
        

        
          List the human activities that have caused the destruction of natural environment. Also suggest the ways of minimizing such activities.
        

        
          Our activities should be focused on keeping the environment intact. None of our activities should harm the environment. The activities that cause minimum harm or no harm to the environment is called environment-friendly behavior. Environment friendly behavior is also called eco-friendly behavior or nature friendly behavior. Air, water, food and land are the essential needs of all human beings. In a natural state everything is clean and harmless. But if we cannot manage these properly, the environment may be polluted and spoiled. We have to manage the natural resources properly to keep the environment safe.
        

        
          
            Activity 4.6
          
        

        
          Tick the one which is not environment-friendly.
        

        
          	
            grow plants around house
          

          	
            Turn off tap while brushing teeth
          

          	
            Use paper napkins instead of clothes
          

          	
            Ask parents to buy smaller bottles of juice instead of jumbo bottles.
          

          	
            Cycling rather than using school bus.
          

          	
            Request parents to carry own bags while shopping.
          

          	
            Switch off lights and fans before leaving classroom.
          

        

        Conservation of soil, water and forests

        
          Forests protect soil and help to retain the sources of water. Forests also prevent the soil erosion. They, in turn, help to conserve their own habitat.
        

        
          	
            Soil conservation
          

        

        
          Soil is the most important natural resource. Soil which is the basis of life of animals provides nutrients. When the fertile top layer of soil is lost, then plants cannot grow. Infertile soil itself is vulnerable to erosion. Conservation of soil means protecting the top layer of the soil. The practice of protecting soil from degrading is called soil conservation. The following measures help to protect soil from degradation and preserve the fertility of the soil.
        

        
          	
            
              Plantation/afforestation: Plantation of tress on the bare land helps to conserve the fertile top layer of soil. Growing of vegetation also prevents the fertile top soil from washing away by rain water or blowing away by wind.
          

          	
            Constructing check-dams: Every year fertile soil in the 
            
              Terai
            
             region is carried away by the river flood. This can be prevented by constructing the check dams across the rivers.
          

          	
            Stopping grazing: Overgrazing by herds of animals not only destroys the vegetation but also causes the desertification and soil erosion.
          

          	
            Terrace farming or steps farming:
          

        

        
          Terracing is a practice which is applied to prevent the rainfall runoff on sloping land. It helps to conserve soil from serious erosion.
        

        
          	
            Stopping grading of sloping land: The grading of the sloppy land for the road construction and other structures should be minimized.
          

        

        Water conservation

        
          Water is an essential resource for life on earth. 60% of our body weight is due to water in our body. We may survive several days without food but not more than 3 days without water. Earlier people had learned how to conserve available water for the useful purpose. The following measures can be applied to conserve water.
        

        Conservation of water resources

        
          Lakes, rivers, streams, underground water are the sources of water. Water from these sources can be supplied for drinking and other purposes. These sources should be prevented from contamination and sedimentation.
        

        
          Land degrading of the slope for the construction of roads also causes underground water to displace and disappear in the existing source.
        

        
          
            Plantation of trees around the source of water helps to retain the water in those sources.
        

        Conservation of forests

        
          Forest is also called the lungs of the environments. It provides not only different forest products and greenery but also fresh air for us to breathe in. Therefore, we have to conserve the forest resources. Various methods of forests conservation can be explained briefly in the following paragraphs.
        

        Planned cutting

        
          One of the main reasons of deforestation is cutting all the trees and clearing the jungle for commercial purpose. This is a bad practice. Planned cutting is cutting only the marked trees in an area. While doing this, the uncut trees prevent soil erosion. They also produce seeds from which new plants can grow.
        

        Afforestation

        
          Plantation of trees, seedlings and seeds of native plants in the barren land is afforestation. Afforestation can also be done without planting trees. When we leave an area undisturbed for a long time trees grow themselves and forest is established there.
        

        Protection from forest fire

        
          Destruction of forests by fire seems to be common in dry season. Forest fire is difficult to control. Fire should be extinguished by spraying fire extinguishing chemicals.
        

        
          
            Think and Answer
          
        

        
          How does forest fire occur? Is it always intentional or sometime unintentional too?
        

        Protection from overgrazing

        
          Grazing by the herds of cattle destroys the small plants which are likely to grow into trees. It also causes the soil erosion and land degradation.
        

        Protection from insects and pests

        
          The forest trees should be protected from the infected trees. The infected trees can be sprayed with the pesticides and fungicides. Such trees should be removed from the forests to prevent further transmission of diseased pests.
        

        
          Cleanliness of surroundings

        
          Cleanliness means free from dust, dirt, bad smell, and stains. If we have removed dust, dirt, bad smell and stains, then we have maintained the environmental cleanliness. Cleanliness is such a rule which should be followed by everyone. Maintaining cleanliness is the essential part of healthy living.
        

        
          When cleanliness is maintained in your school, it provides a better learning environment. Messy and dirty environment in schools distracts learning. Cleanliness brings the positive thoughts. Positive thoughts help to fight the occurrence of diseases. Poor sanitation and lack of cleanliness are the main cause of different types of diseases such as cholera, jaundice, ringworm, eye diseases, etc.
        

        
          You have to follow clean habits at home, school and public places all the time. The following are some clean habits that all of us have to follow to keep our surroundings clean.
        

        
          	
            Do not litter on the floor. If you happen to see someone doing so, advise them not to do so. If you can help, throw it to the nearest bins.
          

          	
            Dispose the waste in waste bins. If there are designated waste bins, one has to dispose the waste in different bins designated as reusable, recycled and decaying.
          

          	
            Compost the kitchen wastes such as vegetable and fruit skin, leftover food, etc. The decayed product can be used as compost manure.
          

          	
            Use purified water in your own bottle rather than bottled water.
          

          	
            Encourage people to use the shopping bags that can be used for several times rather than plastic bags.
          

          	
            Identify reusable and recycled wastes and do not pile up such items for the municipality to take to the landfill.
          

          	
            Adopt 3R strategy to reduce the wastes
          

        

        
          
            Check your knowledge
        

        
          	
            Fill in the blank spaces with the suitable words/phrases.
          

        

        
          	
            is the main source of energy.
          

          	
            The large space around the earth surrounded by air is called
            .
          

          	
            Plants use
            (gas) during photosynthesis.
          

          	
            percent of earth’s surface is covered with the land mass and
          

        

        
          percent is covered with water.
        

        
          	
            The practice used to protect fertile soil is called
            .
          

        

        
          	
            Tick the environment-friendly behavior that helps in the conservation of environment.
          

        

        
          	
            I prefer to use stainless steel bottle rather than plastic one. □
          

          	
            I do not prefer LED for lighting at home.
          

          	
            I keep fan moving to keep my room cool in summer. □
          

          	
            I switch off fans and light before I leave my classroom. ZZI
          

          	
            I ask my parents to buy juice and other drinks in jumbo bottles.
          

          	
            I prefer greenery around my place.
          

          	
            I request my parents to bring cattle. □
          

        

        
          	
            
              Write two differences in the following.
          

        

        
          	
            Atmosphere and Biosphere
          

          	
            Afforestation and Deforestation
          

        

        
          	
            Answer the following questions.
          

        

        
          	
            What is biodiversity?
          

          	
            What are environmental factors?
          

          	
            What do you mean by environment conservation?
          

          	
            
              How do plants utilize oxygen (gas) and carbon dioxide (gas) from the atmosphere?
            

          

          	
            What do you mean by environment-friendly behavior?
          

          	
            What is soil conservation? List the methods of soil conservation.
          

          	
            What are the methods of conserving water?
          

          	
            What is the importance of forest conservation?
          

          	
            
              How do you commit to maintain the cleanliness of your surroundings. Write any 5 points.
            

          

          	
            What kind of material should be reduced to conserve our environment?
          

          	
            What can you do from your side to reduce environmental pollution?
          

          	
            
              Plastic is considered as one of the major pollutants of environment. How can we reduce the use of plastic to save our environment?
            

          

        

      
      
        
          
        

        Ecology and Ecosystem

        
          The earth is the only inhabitable planet for living things in the solar system. It has suitable temperature for life activities. The earth has atmosphere around it containing oxygen and other gases for life activities. Water is also an essential thing for living things. Water is found on earth in different forms such as oceans, rivers, and lakes. It forms the physical components of the earth. All living organisms obtain essential gases, water, and minerals from the environmental components. We study such relationship between living and non-living components under a science called ecology. Ecology is the study of the relationship between living things and their environment.
        

        
          Ecosystem
        

        An ecosystem includes all the living things and environmental factors of a certain area. An ecosystem can be of any size. It can be as small as your backyard or an aquarium to the largest ecosystem in the world - the ospl The biosphere includes every part of the earth where organisms can survive. Biosphere is an integrated ecosystem of earth.

        
          ECOSYSTEM
        

        
          The living and non-living factors that work together and interact in an area.
        

        
          An ecosystem includes two components or factors: Abiotic (nonliving) factors and Biotic (living) factors.
        

        
          	
            Abiotic factors
          

        

        
          Abiotic factors or components are also called environmental factors. It includes the non-living elements of an ecosystem. Environmental factors are air, water, soil, sunlight, temperature and climate.
        

        
          i. Air: Air that surrounds the earth is an important factor. All living things inhale (breathe in) oxygen and exhale carbon dioxide. Plants use carbon dioxide to prepare glucose using energy from the sun and water from the soil. Plants release oxygen back to the atmosphere. Animals use it during respiration which converts sugar into energy.
        

        
          	
            
              
                Water
            

          

        

        
          Water is needed for photosynthesis and digestion. Water is also given out during respiration. Some animals such as fish live in water and frogs live near water. Large body of the earth’s surface is water. There are more animals in water than on land.
        

        
          	
            
              Soil: - The mixture of rocks and mineral particles, water, and dead organisms is soil. Different soils support different life systems because of their nutrient qualities. Soil is also the habitat of animals and plants.

          

          	
            
              Sunlight: - Plants capture energy from the sun and produce energy rich compound called glucose (sugar). Animals get their food from plants to get energy.
            

          

          	
            
              Temperature and climate: - The average weather of a place is climate. Climate determines the types of plants and animals of a place. Most of the plants and animals cannot survive in extremely cold or hot and dry conditions.
            

          

        

        
          4»
        

        
          b. Biotic Factors
        

        
          Biotic factors include all the living and once-living parts. Plants, animals and micro-organisms (organic matters) are biotic factors. Biotic factors are classified into three groups based on the ways they receive their food to survive. They are: Producers, Consumers and Decomposers.
        

        
          Producers
        

        
          Producers make their own food. Producers are also called autotrophs (Auto: self, feed). All green plants, algae and some bacteria: cyano bacteria, nitrobacteria are producers. Producers produce energy through photosynthesis.
        

        
          
            Sugar molecules are made by a chemical process i.e. photosynthesis. They absorb carbon dioxide from the atmosphere, water from the ground and energy from the sun to prepare sugar during the process. We eat different types of grains, lentils, vegetables, fruits, etc. that are obtained from plants.
        

        
          Consumers
        

        
          Consumers consume other organisms for their food or energy. They have to depend on other living organisms to survive. We eat plants and their parts such as grains (seeds) and fruits to get energy. Therefore, we are consumers. Animals such as cow, buffalo, goat and sheep are also consumers. All animals are consumers. Consumers can be: Herbivore, Carnivore or Omnivore.
        

        
          
            Herbivore: 
          
          Herbivore eats only plants. It means they eat only producers. Cow, buffalo, goat, etc. eat plants only.
        

        
          
            Carnivore: 
          
          Carnivores are meat-eaters; they eat other consumers (animals). A big fish is a carnivore as it gets food from small fish.
        

        
          
            Omnivores: 
          
          Omnivores are animal and plant eaters. Omnivores eat both animals and plants. We are omnivores as we eat both plant products and animals.
        

        
          Based on the nature of the food they can be classified as: primary consumers, secondary consumers, tertiary consumers.
        

        
          
            Primary Consumers
          
        

        
          Animals which eat only plants are called primary consumers. They are herbivores. The growth and development in them occurs with plant-based food. Cow, buffalo, goat, sheep, deer, etc. are primary consumers.
        

        
          
            Secondary Consumers
        

        
          Animals which eat other animals are called secondary consumers. They can be carnivores or omnivores. Small insects, locusts, etc. are primary consumers but frog, birds, etc. which eat these insects are secondary consumers. Dogs, cats, moles, owls, foxes, snakes, crows, etc. are secondary consumers. Moles, snakes and foxes eat only animals so they are carnivores. But dogs and cats eat both plants and animals so they are omnivores.
        

        
          Tertiary Consumers
        

        
          The animals that rely on primary consumers and secondary consumers for their food are called tertiary consumers. They are mostly carnivores. Tiger, leopard, python, eagle, vulture, etc. are tertiary consumers. Tiger kills other animals such as deer, cows, and boars as food. Eagles and hawks catch small birds as food. Vultures eat the flesh of dead animals. The food of any animals provides them with required energy. The food is also responsible for the growth and development in a body of an animal.
        

        
          Decomposers

        
          Decomposers are the organisms that break down or decompose the plant and animal bodies, their parts or the wastes. The remaining parts mix with soil. Soil is the nutrient for plants to grow. They get energy by eating dead animals and plants or their wastes. Fungi, bacteria and worms are decomposers. The relationship among producers, various levels of consumers and decomposers sustains forever in their environment.
        

        
          
            Think and Answer: - 
          
          What would happen if there were no decomposers in the nature?
        

        
          
            Activity 4.7
          
        

        
          	
            
              Write a mini report on producers, different levels of consumers and decomposers found in backyard, pond, lake, pastureland and farmland in your locality.
            

          

          	
            
              What two abiotic and biotic factors can you observe in your schoolyard ecosystem?
            

          

        

        
          Types of Ecosystem
        

        
          Ecosystem describes all the living organisms and abiotic factors of a definite area or environment. Thus the ecosystem can be broadly divided into two categories: Terrestrial ecosystem and Aquatic ecosystem.
        

        
          A. Terrestrial Ecosystem
        

        
          Terrestrial ecosystems are those which are found on land. The land mass is not of the same kind everywhere. Because of different land structures and climatic conditions, the contents of abiotic factors and types of living organisms are different. The living organisms and the various elements of abiotic factors in grassland, desert, and different types of forest are different. Because of this diversity of climate and land, terrestrial ecosystem can broadly be classified as: grassland ecosystem, desert ecosystem, forest ecosystem, etc.
        

        
          Grassland Ecosystem
        

        
          Grassland is an area which is covered by grasses and plants with tender stems. Generally, there are few or no trees on grasslands. The abiotic and biotic components of grassland ecosystem are as follows.
        

        
          
            Abiotic factors
        

        
          Soil, sand, rocks, sunlight, heat, water, moisture and air are the abiotic factors of grassland. As there are few or no trees on grassland, sunlight reaches the land directly. Rainfall is the source of water for grassland.
        

        Biotic factors

        
          Grasses and animals found on grassland and grazers are the biotic factors of grassland ecosystem. Producers are mostly the grasses and non-woody plants. Insects, earthworms, locusts, ants, birds and grazers such as hare, deer, etc. are primary consumers. Animals that feed on the primary consumers such as frogs, birds, foxes, and jackals are the secondary consumers. Leopards, tigers, eagle vulture, hawk etc. are tertiary consumers. The producers and different levels of consumers do not live forever. The dead plants and animals are decayed by bacteria and fungi. The organic matters mixed with soil by decomposers provide plants with food nutrients. Thus the relationship between abiotic and biotic factors lasts for a long run in the grassland ecosystem.
        

        
          Forest Ecosystem
        

        
          The system of interaction between biotic and abiotic components of a forest where trees are the key components of the system is called forest ecosystem. There are different types of forests on different parts of the earth. The abiotic and biotic factors are explained briefly in the following paragraphs.
        

        
          Abiotic Factors
        

        
          Soil, rocks, minerals, air, water, light, heat, moistures, etc. are the abiotic factors. The slope of the land, sources of water, moisture and light affect the type of vegetation and animals living in the forest. Therefore, the ecosystem can be of different kinds.
        

        Biotic Factors

        
          Plants, animals and micro-organisms found in the forest are the biotic factors of the forest ecosystem. Grasses, bushes and trees are the producers. In a forest trees are the dominating biotic features. Plants prepare glucose with the help of carbon dioxide from the atmosphere and solar energy. 
        

        
          
            Oxygen is given back to the atmosphere during the process. Plants are eaten as food by the primary consumers (Herbivores). In this way oxygen and carbon dioxide are balanced in the atmosphere.
        

        
          Any kind of herbivores such as grasshoppers, insects, caterpillars, deer, hares, rhinos, elephants which feed upon plants are the primary consumers. The carnivores which feed on primary consumers such as birds, foxes, wolves, wild cats, etc. are the secondary consumers. The animals that feed upon the primary consumers and secondary consumers such as tiger, leopard, hawk, etc. are the tertiary consumers. Black bears found in the forest are omnivores. The animals found in a forest can be different depending on climate and types of the forest. In a forest ecosystem too there is a constant interaction among producers and different levels of consumers with their environment. Whenever plants and animals (producers and consumers) die, decomposers help them to decay. Bacteria and fungi are the decomposers that break them down into nutrient components so that plants can absorb them to make their food. This is how forest ecosystem is maintained and sustains forever.
        

        
          
            
              Activity 4.8
          
        

        
          	
            Visit a nearby grassland and a jungle. Observe and make a list of the elements of abiotic factors and biotic factors. Also show how they are interrelated to each other with the help of a flowchart.
          

          	
            What would happen in a grassland or forest ecosystem if the number of herbivores decreased significantly because of the human influence?
          

        

        Note:- Summary through concept map consult with your teacher and friends

        
          
            Check your knowledge
        

        
          	
            Fill in the blanks.
          

        

        
          	
            Plants are called
            as they can prepare their food themselves.
          

          	
            The two factors of an ecosystem are
            and
            .
          

          	
            Herbivores are
            consumers.
          

          	
            The main source of energy for all living organisms is
            .
          

          	
            help to change the complex material into simpler form.
          

        

        
          	
            Choose the correct answer from the given alternatives.
          

        

        
          	
            Which is not an abiotic factor?
          

        

        
          	
            oxygen ii. soil iii. plant iv. sun
          

        

        
          	
            Organism that eats mainly other animals as food is
          

        

        
          i. herbivore ii. carnivore iii. omnivore iv. decomposer
        

        
          	
            Organisms that make their own food for energy are called:
          

        

        
          i. consumers ii. decomposers iii. predator’s iv. producers
        

        
          	
            An ecosystem begins with
          

        

        
          i. producers ii. decomposers iii. sun iv. consumers
        

        
          	
            Match the following.
          

        

        
          Column A
          Column B
        

        
          	
            bacteria and fungi
            i. secondary consumers
          

          	
            tiger
            ii. producers
          

          	
            algae
            iii. primary consumers
          

          	
            plants
            iv. decomposers
          

        

        
          v. tertiary consumers
        

        
          	
            Answer the following questions.
          

        

        
          	
            What is ecology?
          

          	
            What is ecosystem? Mention the major types of ecosystem.
          

          	
            What is biotic factor of an ecosystem? Write examples.
          

          	
            Why are plants called producers?
          

          	
            How can you consider aquarium as an example of ecosystem?
          

          	
            
              Draw a clear diagram of forest ecosystem showing all the elements and label each of them.
            

          

          	
            What is the role of decomposers in an ecosystem?
          

          	
            
              What is grassland ecosystem? List the abiotic and biotic factors of grassland ecosystem.
            

          

          	
            What is the role of plants in an ecosystem?
          

          	
            
              What will be the effect on a grassland ecosystem if all the herbivores are killed or removed?
            

          

        

        
          	
            Write any two differences between:
          

        

        
          a. biotic and abiotic factors
          b. producers and consumers
        

      
    
  
    
      
        
      

      Unit – 5 Life Process

      
        Learning Outcomes
      

      
        
          After the completion of this unit, you will be able to:
        
      

      explain the methods of obtaining food by plants and animals.

      differentiate between autotrophic and heterotrophic nutrition.

      explain how plants prepare food by photosynthesis process using water and carbon dioxide, explain the human digestive system and different organs and enzymes that work for the system.

      
        
          photosynthesis:
        
         the process by which green plants prepare their food 
      

      
        
          starch:
          
        
        a form of carbohydrate prepared and stored by plants
      

      
        
          chlorophyll 
        
         green substance in plants that uses solar energy during photosynthesis
      

      
        
          stomata:
        
         minute pores on leaves or stem through which gas goes in and out
      

      
        
          enzymes:
        
         chemicals in the digestive juice that help to digest food 
      

      
        
          autotrophs
        
        : organisms that can produce their own food
      

      
        
          heterotrophs
        
        : organisms that eat plants or animals to obtain nutrients
      

      
        
          Introduction
      

      
        Plants, animals and bacteria are called living things. Do you know what makes them living? They are called living things because different processes are running in their body to keep them alive. Different processes are running inside the body even though they seem idle in our observation. Nutrition, respiration and (removal of wastes from the body) excretion are the processes found in both plants and animals. There are simple basic processes in undeveloped organisms to keep them alive. But there is a complex system of life process in the developed plants and animals. Plants have simple life process compared to the developed animals. The activities that a living organism performs to keep it alive is called life process.
      

      
        Think of what processes are running in our body to keep us alive. List these processes. Compare your work with that of your friend.
      

      
        Mode of Nutrition
      

      
        All living organisms need food. We eat food when we are hungry. We need food to get energy. Energy is needed to keep an organism alive. The types of food that different organisms eat may be different. In the previous unit, you studied that animals may be divided as herbivore, carnivore or omnivore depending on the nature of the food they eat.
      

      
        What do the following animals eat as their food? Make a table with two columns in your notebook. Write animals in the first column and their food in the next column.
      

      
        Animals: Cattle, lion, locust, bee, parrot, eagle, larvae of an insect, human beings, dog, polar bear.
      

      
        
          Two modes of Nutrition
      

      
        There are two modes of nutrition i.e.
      

      
        a. Autotrophic b. 
        
          Heterotrophic
        
      

      
        	
          Autotrophic Nutrition
        

      

      
        Autotrophic nutrition is the type of nutrition in which an organism uses simple materials such as carbon dioxide from the atmosphere and water from the soil with the help of the solar energy prepared as perplex substance
        glucose. The term ‘auto’ means self and ‘trophic’ means turn The process of preparing food by an organism with the green pigments by themselves using simple materials i.e. water and carbon dioxide and using solar energy is called photosynthesis Green plants and blue green algae, cyanobacteria are autotrophs.
      

      
        	
          Heterotrophic Nutrition
        

      

      
        No animals can prepare their food themselves. Directly or indirectly they have to rely on plants for their food. A grasshopper eats plants. A frog eats an insect. A snake eats frogs. A snake is eaten by an eagle. Thus frogs and snakes also depend on plants for their food.
      

      
        Heterotrophic nutrition is a type of nutrition in which organisms depend upon other organisms for their food. The term ‘Heterotrophic’ is derived from ‘Hetero’ means different and ‘trophic’ means nutrition. It means organisms have to depend on different organisms for their food. They cannot obtain food from the non-living source as plants do.
      

      
        Types of Heterotrophic Nutrition
      

      
        There are three types of heterotrophic nutrition.
      

      
        	
          Holozoic
        

        	
          Parasitic
        

        	
          Saprophytic
        

      

      
        Holozoic nutrition: This is a type of heterotrophic nutrition in which organisms feed on solid food and the nutrients are absorbed from it. In this type of nutrition organisms take a whole or part of plant or animal as food. Based on food, they can be herbivorous, carnivorous or omnivorous.
      

      
        Parasitic nutrition: This is a type of heterotrophic nutrition in which organisms live inside or outside of another organism and obtain their food from it without killing it. Roundworms 
        
          (Ascaris)
        
         live in our intestine and obtain their food from there. The organisms which have this type of nutrition are called parasites.
      

      
        
          iii. Saprophytic nutrition: This is a type of heterotrophic nutrition in which organisms obtain nutrients from dead and decayed organic matters. These organisms are called saprophytes. Mushroom, yeast, etc. are saprophytes.
      

      
        Photosynthesis
      

      
        As you know plants can prepare their food themselves by using the raw materials from the environment. Plants are the only living things which can prepare food by using nonliving materials of the nature. Green plants absorb water from soil, take carbon dioxide from the atmosphere to prepare their food on the leaves in the presence of sunlight. This process of preparing food is called photosynthesis.
      

      
        The process of preparing food by the green plants by using water from soil and carbon dioxide from the atmosphere in the presence of light is called photosynthesis.
      

      
        The sunlight provides energy required for the process, which is absorbed by the green pigments on leaves, is called Chlorophyll. Food is prepared in the form of glucose. The glucose is later converted into starch. The food is stored on leaves, stem and fruits of plants. Oxygen is another product which is released from the atmosphere. Oxygen (gas) is used by the living things for respiration.
      

      
        Photosynthesis
      

      
        Carbon Dioxide + Water
        Glucose + Oxygen
      

      
        The exchange of gases on leaves occurs through small pores found on their surface. These pores are called stomata. Plants also remove excess water through stomata. Stomata are closed at night and open at the day time. Think why stomata are closed during the night time.
      

      
        What do plants need for photosynthesis?

      
        	
          Raw materials
        

      

      
        Carbon di-oxide (gas) and water are the raw materials needed for photosynthesis. Carbon dioxide (gas) from the atmosphere enters the leaves through stomata.
      

      
        Water is another raw material required for this process. Plants absorb water from soil through their roots. Water absorbed by roots reaches leaves through stem with small hair like ducts inside stalk.
      

      
        	
          Chlorophyll
        

      

      
        Only the green plants can prepare their food themselves. Plants need chlorophyll to carry out the process. Light is absorbed the leaves because of the chlorophyll in them.
      

      
        	
          Energy
        

      

      
        Photosynthesis means 
        
          (photo: light, synthesis: put together, combine) 
        
        preparing something due to light. Light energy is absorbed by the green pigments on leaves and used to prepare food. Green plants convert the solar energy into chemical energy.
      

      
        
          Activity 5.3
        
      

      
        To observe that light is needed for photosynthesis.
      

      
        Materials required
      

      
        Two potted plants, beaker, hard glass test tube, burner, iodine solution, alcohol, and dropper
      

      
        Method
      

      
        	
          Manage two identical potted plants. Place one in a dark place at least for
        

      

      
        48 hours and leave another in a well-lit place.
      

      
        	
          Take one leaf from each plant. Mark to identify the leaves.
        

        	
          
            Soak them in boiling water. Boil them in water for some minutes to kill cells.
          

        

        	
          Boil the leaves in alcohol till green pigments completely dissolve.
        

        	
          
            Wash them gently with cold water. Place both of them in a dish after washing.
          

        

        	
          Now put one drop of iodine on each leaf.
        

        	
          Observe the color change on them
        

      

      
        
          Observation
      

      
        Did you find any change in the cloour?
      

      
        Which leaf has changed its colour? 
      

      
        What does the change in colour in a leaf of the plant kept in well-lit place suggest you?
      

      
        Conclusion
      

      
        You have found that the leaf from the well- lit plant changed into dark blue. But another leaf, from the dark place, didn’t show any
      

      
        change in its colour. The change in the colour indicates the presence of starch formed during photosynthesis. We can conclude that sunlight is necessary for photosynthesis.
      

      
        Human Digestive System
      

      
        
          Activity 5.4
        
      

      
        Why do we need energy?
      

      
        Where do we get energy from?
      

      
        We need energy to run different processes within our body and for various activities such as walking, running, moving, etc. We get energy from our food We do not get energy right after eating something. The food we eat needs to be processed in our alimentary canal to get energy.
      

      
        The processing of food to release energy is carried out by our digestive system.
      

      
        Different parts of alimentary canal perform different functions to digest the food we eat. The alimentary canal together with glands and organs to release digestive juices that helps to break down food forms the digestive system. Human digestive system consists of mainly two parts.
      

      
        	
          Alimentary canal

      

      
        The alimentary canal begins from mouth and ends at anus. The digestive canal is not a uniform duct like a pipe. It is narrow in some regions and wider in other places. The following are the different parts of the alimentary canal.
      

      
        	
          Mouth
          ii. Oesophagus
          iii. Stomach
        

      

      
        	
          Small intestine
          v. Large intestine
          vi. Anus
        

      

      
        	
          Mouth: It is the part where food is chewed and mixed with saliva. Mixing of food makes it soft and easy to swallow.
        

        	
          Oesophagus: It is a tube which carries food from mouth to stomach. It is also called food pipe.
        

        	
          Stomach: It is a stretchy sac in J shape. It stores the food we eat, breaks down the food into a liquid mixture and sends it to the small intestine.
        

        	
          Small intestine: It is a long and thin tube that connects stomach and large intestine. Small intestine mixes food with digestive juices from pancreas, liver, and intestine itself. It also absorbs nutrients and water and mixes with the bloodstream. An adult’s small intestine is as long as 6.7m (22 feet).
        

        	
          Large intestine: It receives waste products such as undigested
        

      

      
        food, excess water and dead cells of alimentary canal. It absorbs water and changes the waste and liquid into stool and moves to rectum.
      

      
        	
          Rectum: This is the lowermost end of the large intestine. It stores stool until it is pushed out through anus.
        

      

      
        	
          
            Digestive glands
        

      

      
        Different types of chemicals are needed to digest food. These chemicals are called enzymes. The glands that produce digestive juices are called digestive glands. The enzymes produced by these glands help to break down food into simpler forms so that the food is absorbed and mixes with the blood-stream. Salivary glands, gastric glands, pancreas, liver and intestinal glands produce digestive juices during the digestion of food.
      

      
        
          Activity 5.5
        
      

      
        Put a small amount of rice flakes or bread 
        
          (Chapatti)
        
         into your mouth. Chew it without swallowing until you feel some change in its taste.
      

      
        Does 
        
          Chiura
        
         or 
        
          Chapati
        
         have any taste?
      

      
        Did you feel any change in its taste after chewing? 
      

      
        Why did the change occur after chewing?
      

      
        What made the dry food soft?
      

      
        Write the role of saliva while eating food.
      

      
        Try if the similar change will be found with the plain rice as well.
      

      
        The process of Digestion
      

      
        The digestive process begins from mouth. When we chew food salivary glands of our mouth make saliva. Saliva has an enzyme called nyiasc which changes starch into sugar. In the above activity, you have tasted the tasteless 
        
          Chiura 
        
        sweet. Because of the change of starch into sugar by the amylase enzyme, the tasteless 
        
          chiura
        
         turned to sweet taste. Saliva also make the food soft. The soft food can be swallowed easily. The food in the form of paste reaches stomach through oesophagus. The glands on the wall of stomach called gastric glands are stimulated as the food reaches stomach. Gastric glands produce hydrochloric acid that helps to kill the bacteria coming along with the food and makes the food acidic. The gastric glands also produce enzymes called os and tenpin. Pepsin helps to digest protein and Renin changes milk into semi-solid form.
      

      
        The food in the semi-solid form passes to the beginning of small intestine called duodenum. The food is mixed with bile juice from liver. It helps to digest fat and oil. Here the pancreatic juice produced by pancreas also mixes in the duodenum. Pancreatic juice has three enzymes. They are: trypsin, amylase and Trypsin helps to digest protein, lipase digests fats and amylase helps to digest starch. Intestinal glands also produce enzymes that help to digest protein, carbohydrates and fat.
      

      
        
          Which food needs to be digested?
      

      
        We eat different types of food. The basic nutrients found in food that we eat are carbohydrate, protein, fat, vitamins and minerals. Vitamins and minerals need not to be digested. They can mix directly with bloodstream. But carbohydrates, protein and fat need to be digested.
      

      
        What happens after digestion?
      

      
        When food is digested, starch changes into glucose and fructose, protein into amino acid and fat into fatty acid and glycerol. These are the simplest substances broken down from the food we eat. The digested food is absorbed by the finger­like projections of small intestine and mixes with the bloodstream. Through blood the digested food reaches every cell of our body. The undigested food, water and dead cells pass to the large intestine where water is absorbed mostly. Finally, the left out residue in semi-solid form passes through anus.

      
        The digested food in cells produces energy when it reacts with oxygen. Carbohydrates give energy. The protein in the form of amino acids after digestion helps to build new cells for the growth and repair of the worn out parts of the body. Similarly, the fat and oil also provides energy. Vitamins and minerals help in the growth and development of body and in keeping us healthy.
      

      
        
          Activity 5.6
        
      

      
        	
          
            Draw a large diagram of human digestive system on a piece of chart paper and label different parts and the associated digestive glands.
          

        

        	
          
            Prepare a clay model of human digestive system on a ply board. Colour different parts after the clay is dried and label each part. If suitable clay is not available in your place, you may use kneaded flour or modelling clay.
          

        

      

      
        The location of digestive glands and the enzymes they produce by the glands are given in the following table.
      

      
        S.N. Location Digestive glands 
        
          
            Digestive juice
          
        
        
          
            Enzymes
          
        
      

      
        	
          Mouth
          
            
              Salivary glands
            
          
          
            
              Saliva
            
          
          
            
              Salivary amylase
            
          
        

        	
          Stomach
          Gastric gland
          Gastric juice
          
            
              Pepsin and renin
            
          
        

        	
          Liver
          Gall bladder
          
            
              Bile juice
            
          
        

        	
          Below stomach Pancreas
          Pancreatic juice 
        

        	
          Small intestine Intestinal glands Intestinal juice Trypsin, amylase and 
          
            
              lipase
            
          
        

      

      
        
          There are great many types of food. They are grouped under the following four categories.
      

      
        	
          Carbohydrate
        

        	
          Protein
        

        	
          Fat and oil
        

        	
          Vitamins and minerals
        

      

      
        Besides these we need to drink water although it is not the part of nutrient. Water helps to digest food and to lubricate food in the alimentary canal. About 60 % of human body is made up of water.
      

      
        You have already studied the functions of different nutrients in the lower classes.
      

      
        1. What is roughage? What is its role in digestion?
      

      
        
          Activity 5.7
        
      

      
        	
          
            From the previous knowledge write how the following categories of food nutrients help in our body.
          

        

      

      
        S.N.
        Nutrients 
        
          
            Functions
          
        
      

      
        	
          
            
              Carbohydrate
            
          
        

        	
          Protein
        

        	
          
            
              Fat and oil
            
          
        

        	
          
            
              Vitamins and minerals
            
          
        

      

      
        	
          
            Watch human digestive system on your computer or smartphone and list different parts of human digestive system. Try to find out what happens to the food we eat in the stomach, small intestine and large intestine.
          

        

      

      
        
          Check your knowledge
      

      
        	
          Fill in the blank spaces.
        

      

      
        	Two modes of nutrition are and .

        	Animals have nutrition.

        	Ascaris is a .

        	Plants are called because they can prepare their food themselves.

        	The process of preparing food by plants is called .

        	Sunlight provides plants with to prepare their food.

        	The alimentary canal begins from and ends at .

        	The group of organs that helps in the digestion of food is called .

      

      
        	
          Choose the correct option from the given alternatives.
        

      

      
        	
          Which of the following has saprophytic nutrition?
        

      

      
        	
          ascaris
          ii. rose plant iii. mushroom iv. rabbit
        

      

      
        	
          Which gas do plants need during photosynthesis?
        

      

      
        i. Oxygen
        ii. Carbon dioxide
      

      
        iii. Nitrogen
        iv. Inactive gas
      

      
        	
          
            
              In which of the following does digestion mostly occur when we talk about human digestive system?
          

        

      

      
        i. stomach
        ii. small intestine
      

      
        iii. large intestine
        iv. rectum
      

      
        	
          
            The chemicals in the digestive juice that help to digest food are called:
            

            i. carbohydrate ii. vitamin iii. hormone iv. enzyme
          

        

        	
          Which gas is released during photosynthesis?
        

      

      
        i. Oxygen
        ii. Carbon dioxide
      

      
        iii. Nitrogen
        iv. Hydrogen
      

      
        	
          What is the part indicated by the letter ‘A” in the following diagram?
        

      

      
        i. stomach
        ii. large intestine
      

      
        iii. rectum
        iv. small intestine
      

      
        	
          Differentiate between the following.
        

      

      
        	
          autotrophic and heterotrophic organism
        

        	
          parasitic and saprophytic nutrition
        

      

      
        	
          Answer the following questions.
        

      

      
        	
          What is holozoic nutrition?
        

        	
          Why is mushroom called saprophyte?
        

        	
          What is life process?
        

        	
          What is photosynthesis?
        

        	
          
            Can non-green plants such as mushrooms prepare their food themselves? Give reason.
          

        

        	
          What are the raw materials needed for photosynthesis?
        

        	
          Is there a photosynthesis process at night? Give reason.
        

        	
          How do you test the starch in a leaf? Write the method in detail.
        

        	
          What is digestion? List different organs of human digestion process.
        

        	
          What is the role of enzymes in the digestion of food?
        

        	
          Draw a diagram of human digestive system and label different parts?
        

        	
          Identify the given diagrams and write their names and functions.
        

      

    
  
    
      
        
      

      Unit – 6: Force and Motion

      
        Learning Outcomes
      

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	introduce rest and motion and differentiate between linear motion and curvilinear motion with examples.

        	introduce force and measure force using spring balance.

        	tell and demonstrate the effects of force.

        	present simple examples of transformation of force.

        	introduce simple machines and list the simple machines of everyday use.

      

      
        
          linear motion
        
        : motion in a straight path
      

      
        
          curvilinear motion
        
        : motion in a curved path rather than a straight path
      

      
        
          transformation of force
        
        : the process of transferring force from one point to
        another point.
      

      
        
          Rest and Motion
      

      
        Force changes the state of motion of a body. It means force brings the object at rest to motion, stops the moving object, increases or decreases the speed of moving object and changes the direction of the moving object. In our daily life we walk, run, sleep, sit, jump, and stand. In all of these activities we are changing the state of motion i.e. either coming to rest or bringing (the body) to motion. Let’s observe the following simple activity to understand further about motion.
      

      
        
          Activity 6.1
        
      

      
        Place a book on the surface of the table. Now slowly push the book on the surface with a finger. Observe what happens.
      

      
        Has its previous position changed or still remained in the same position?
      

      
        Has the book moved?
      

      
        Has the table also changed its position?
      

      
        What is needed to change the position of object?
      

      
        Have other objects of the room such as wall, chair, desk also changed their position?
      

      
        Why have they not changed their position?
      

      
        In the above activity the book is changing its position. It means the book is moving/ i.e is in motion. The flowing water, moving wind, flying birds, moving vehicles, cycling boy, walking man, falling leaves are all in motion. When a leaf falls from a tree, it changes its position. When we are walking, we are also changing our position. When we are walking or running or playing, we are in motion. When the position of a body relative to its surroundings is changing, it is said to be in motion. The benches, chairs and desks are not changing their position so they are at rest. The mountain, buildings, electric pole, etc. are not in motion. When the position of a body relative to its surroundings is not changer it is said to be at rest.
      

      Think and Answer

      
        Are the passengers sitting inside a running bus at rest or in motion?
      

      
        
          In the above situation you will see the passengers simply sitting on their seats. When the passengers are compared to each other, the passengers have not changed their position. But when the passengers are compared with the poles or the building outside the moving bus, the position of the passengers is changing. In such a case the passengers are said to be in motion. Thus the same body can be said in motion or at rest depending on the situation. It depends on what you have compared with. Therefore, rest and motion are the relative terms.
      

      
        Types of Motion
      

      
        There are different types of motion. The type depends on how a body is moving. Basically there are two types of motion.
      

      
        	
          Linear motion
        

        	
          Curvilinear motion
        

      

      a. Linear motion

      
        
          Activity 6.2
        
      

      
        Manage a small piece of plywood or a plank of wood. Place it in an inclined position as in the diagram. Make a flour paste and add some color powder to it. Dip a marble into the paste. Release the marble from the top of the inclined surface. Observe the path traced by the rolling marble. What is the path traced by the marble? Did the marble move in a straight line?
      

      
        The motion of an object moving in a straight path/line is called linear motion. The motion of the rolling marble in the above activity is a linear motion. Stone whirled from a catapult, bullet from a gun, moving vehicles on straight road, freely falling body, fruit falling from a tree, etc. have linear motion.
      

      
        Curvilinear Motion

      
        
          Activity 6.3
        
      

      
        	
          
            Make a paper airplane. Fly it in an open space and observe how it flies. Did you observe the airplane flying in a straight line?
          

        

        	
          
            Go to the playground of your school. Find if an insect or ant can be seen on the ground. Observe how they are moving. Trace the path they have moved on the ground. You may observe butterflies and dragonflies flying in the air as well. What is the motion of these insects like? Discus among yourselves and conclude about their motion.
          

        

      

      
        The motion of a body on a curved path is called curvilinear motion. Vehicles moving on a curved road, flying butterfly, a girl playing a swing, rotating fan, players on the football ground, and hands of a clock all have curvilinear motion. The blown up dust in the air, and light objects such as paper in the air have no straight path. They constantly change their direction of motion. This type of motion is curvilinear motion.
      

      
        Drop a piece of papers and a stone from the roof top of a building and observe their motion. How did the stone and paper move in the air? Did they move in a similar path? Discuss among yourselves and conclude on the motion of these two objects.
      

      
        
          Force
      

      
        Every day we are engaged in some kinds of activities. Walking, running, playing are some of the activities we are engaged in. Besides these we carry load from one place to another either carrying on our back or drag them on the surface. There is a uses of force in all these activities.
      

      
        Everywhere we see the forces in action in our day-to-day lives. When we have to open a door we apply force, when we have to shut the door again we use force. When a car is jammed on the muddy road, the driver asks for a help. The helping people push the car from the back. When they are pushing they are applying force. A child is dragging her toy cart with dolls in it. Here too the child is applying force. Force is needed to do any piece of work. Now let’s try to explore what a force is? And what does a force do?
      

      
        
          Activity 6.5
        
      

      
        Place a wooden block at one end of a table. Now from another end push the block slowly to another end. What happens to the block when you push it? When you leave another end, the block comes to a rest. What happens to the block when you pull it again? When you are pulling or pushing the block, you are applying force.
      

      
        When we have to shut a door, either we pull or push it. To displace a chair, we have to drag or lift it. When you are cycling, you have to push the pedal. Water from a well can be brought onto the surface by pulling the rope tied to the bucket. When we have to stop the rolling ball, we push our foot towards the ball. Applying a force means pulling or pushing. In this way bodies are generally pulled or pushed when force is applied to them.
      

      
        
          In simple terms “Force is a push or a pull exerted by one body upon another’’. We will extend this definition after you learn what a force can do.
      

      
        Effects of force
      

      
        Let’s carry out the following simple activities before we discuss the effects of force.
      

      
        Activity 6.6
      

      
        	
          
            Manage a ball and go to the playground with your friend. Stand at one end and ask your friend to. stand at another end of the ground. Now kick the ball and ask your friend to stop the ball. Did your friend apply force? What did he apply force for?
          

        

        	
          
            Go to the school ground with a soft cricket ball again. Stand at one end and ask your friend to stand at another end of the ground. Ask your friend to throw the ball towards you. Try to catch the ball. What effect of force is applied here?
          

        

        	
          
            Roll a ball on the ground slowly. Kick it hard as it is rolling in the direction of its motion. Does the ball roll faster or slower? What effect of force is seen here? How can you slow the rolling speed?
          

        

        	
          
            Go to the playground with a soft cricket ball and bat. Stand at one end of the ground with the ball and ask your friend to stand at another end with the bat. Throw the ball towards your friend and ask him/her to hit the ball with the bat. Where did the ball go? What was the force used for?
          

        

        	
          
            Hold a blown up balloon on a palm. Put the palm of another hand on the top and press it as hard as you can. Does it have the same shape as before? What has the force done?
          

        

        	
          
            Hold the end of a rubber band with two hands. Pull the rubber apart in the opposite directions. Has its length remained the same? What effect of force can you observe here?
          

        

      

      
        Complete the following table to conclude the activities you have carried out.
      

      
        
          
            	S.N
            	Application of force
            	Effects
          

          
            	1.
            	kicking the ball at rest
            	Brings in motion
          

          
            	2.
            	stopping the rolling ball by a foot
            	
          

          
            	3.
            	adding force to the rolling ball
            	
          

          
            	4.
            	batting the ball in another direction
            	
          

          
            	5.
            	pressing the blown out balloon
            	
          

          
            	6.
            	pulling the rubber band apart
            	
          

        
      

      
        From the above activities the effect of the force can be summarized as follows.
      

      
        	
          
            Force brings stationary object to motion.
        

      

      
        An object at rest can move only when we apply force to it. When you kick a ball on the ground, it rolls on the ground i.e comes into motion. A bicycle can be moved only when we push its pedals. Vegetable vendors move their carts by applying a force. When you row a boat, it moves forward.
      

      
        	
          Force stops the moving objects.
        

      

      How do you stop a moving bike? You apply brakes to stop it. You use force to put a brake. The force applied by the goalkeeper stops a ball from getting into the goal post. A cricketer catches the ball using force. Thus a force brings the moving body to a rest.

      
        	
          Force changes the speed of a moving body
        

      

      
        An object at rest comes to motion when a force is applied to it. When we
      

      
        apply more force it speeds up. You can move a rolling ball faster by giving a push along the direction of the force. You can slow down the speed if you push in the opposite direction of motion. 
      

      
        	
          Force changes the direction of a moving object

      

      
        When you kick a rolling ball on the ground, it goes in another direction. Here force is used to change the direction of the moving body. A batsman uses force to hit the ball. He hit to change the direction of the moving ball.
      

      
        	
          Force changes the shape and size of an object
        

      

      
        The shape of dough changes when we press it with a rolling pin. The shape of a blown up balloon changes when you press it. You can change the shapes of soft objects such as plastic cans, etc. by pressing them. The shape and the size of a rubber band change when you pull the two ends apart. When you crumple a
      

      
        piece of paper it changes its shape and size. What happens when you press the spring of a ball pen using two fingers?
      

      
        A force changes the state of motion, shape and size of an object. We quote the state of motion on defining a force.
      

      
        Thus force can be defined as “the push or pull by a body upon another which changes or tries to change the state of motion of a body”.
      

      
        
          Activity 6.7
        
      

      
        What effects of force are shown in the following diagrams?
      

      
        Measurement and Unit of Force

      
        
          Activity 6.8
        
      

      
        	
          
            Manage a wooden block with an eye hook fixed to one side. Tie a string to the eye hook. Place the block at one end of the table. Tie a spring balance to the free end of the string. Now pull the block by holding the handle of the spring balance. Read the number indicated by the pointer of the spring
          

        

      

      
        balance when you are pulling it. Note the reading,
      

      
        	
          Manage a smaller wooden block fixed to an eye hook.
        

      

      
        Insert the hook of the spring balance into it and suspend it as shown in the diagram and note the reading indicated by the pointer.
      

      
        You have measured the force in activity (a) and activity (b). Activity (a) gives the idea of how much force is applied to dragging (pulling) the wooden bjock on the surface of the table. In activity (b) you have measured the weight of the object. Weight is also a force. We measure force in Newton (N). We measure force with an instrument called spring balance. The weight of one kilogram of an object has a weight of 10 N on the earth’s surface.
      

      
        
          Activity 6.9
        
      

      
        Fill up the table.
      

      
        
          
            S.N. Object
          
        
        
          
            Mass
          
        
        
          
            Weight
          
        
      

      
        	
          A
          
            
              100 g = 0.1 kg
            
          
          
            
              1 N
            
          
        

        	
          B
          
            
              200 g = 0.2 kg
            
          
          2N
        

        	
          C
          
            
              300 g=
            
          
        

        	
          D
          
            
              400 g =
            
          
        

        	
          
            
              
                e
              
            
            
              |
            
            
              10000 g =
            
            
              I
            
          
        

      

      
        You will be studying
        more about the measurement
        of force in upper classes.
      

      
        Numerical problem
      

      
        If an object shows the weight of 25 N. newton on a spring balance, what is its mass in kilogram?
      

      
        
      

      
        Transformation of force
      

      
        Activity 6.10
      

      
        Think where force is applied in the above situations. Has the force applied to one point transferred to another place? Discuss in the class the point of application of force and the work done by the applied force.
      

      
        We have seen the forces in action everywhere. Different devices are used to do a piece of work or job. We use a knife for chopping vegetables, a hammer to break a stone or hit a nail, spade to dig ground, etc. The sharp edge of knife helps to chop the vegetables. Because of the raised position of the hammer it is easier to break stones. A spade digs the ground because of its sharp edge and raised position. Do you know what these devices do? There is a transformation of force from one point to another.
      

      
        Whatever devices are used to do a piece of work, force is applied to one point and the device displaces the force to another point. While cycling, brake is pulled but it is applied to the wheel. A bus driver pushes the brake pedal which transfers force to the wheels and stops the vehicle at a desired point. In other vehicles too brake is applied to one point and force is transferred by means of a wire to the wheels and stops the vehicles.
      

      
        
          Activity 6.11
        
      

      
        Take a spool 
        
          (Lattai),
        
         small length of mason’s string and a wooden block. Tie one end of string to the middle of the spool and the wooden block to another end. Let the
      

      
        block remain on the ground. Hold the spool between two hands by keeping its axle at the space between thumb and index finger. Now rotate the wheel of the spool using two hands in the clockwise direction. Observe how the load (wooden block) is lifted up. Have you applied the force to the load directly? How is it lifted up? How is water lifted up from a well?
      

      
        
          
            Activity 6.12
        
      

      
        Manage two syringes and remove their needles. Fill up half volume of the syringes with water. Also manage a transparent rubber pipe with the bore equal to the tip or needle adapter of the syringe. Now insert the tip of the syringe into both the ends of the pipe. Make sure the tips are tightly fitted. Observe what happens to another plunger when you push one plunger from the top. Did you observe the piston moved backward on pushing another plunger? How did the plunger move backward on pushing by another plunger? Discuss in class to conclude your finding.
      

      
        In activity 6.11 The load is being raised by winding a string on the spool. Force is applied to the spool and the thread has displaced the force to the load Similarly in activity 6.12, out of two syringes, force is put on the plunger one syringe and the force is displaced through the water filled in the pipe. We have seen several examples in which force applied to one point is displaced by a device to another point while digging with a spade, cutting something with an axe, 
        
          Khukuri
        
         or sickle, clipping nail with nail clippers, shearing clothes with scissors, we displace force from one point to another. The process by which the force applied to one point is transferred to another point is called transformation of force. We use different types of devices or machines for the transformation of force. These devices are called simple machines.
      

      
        
          Simple Machines
        
      

      
        We have to do different types of work in our everyday life. Different devices are used to make our work easier. You may have seen a long iron bar used to lift a heavy stone, a pulley being used to lift water from well, a slanted wooden plank used behind a truck/lorry to upload heavy load. They are all simple machines. These devices enable us to do our work easily and faster. A simple machine does not decrease the amount of work to be done but reduces the force required to the do work.
      

      
        
          
            Activity 6.13
        
      

      You have seen and used several devices such as knife, scissors, nail clippers, spade, etc. Now list such devices as shown in the following table and write what they are used for. You may add more items from your friend’s list as well.

      
        
          
            	S.N
            	Names of the device
            	Uses
          

          
            	1.
            	Nail clippers
            	Clipping nails
          

          
            	2.
            	Scissors
            	Shearing clothes, cutting paper
          

          
            	3.
            	Knife
            	
          

          
            	4.
            	
            	
          

          
            	5.
            	
            	
          

        
      

      
        Whenever we talk about a machine, we might think of a rice mill, car, tractor but machine may be super simple. As said earlier, a ramp made on the verandah to carry bike is a machine. We use sickles for cutting grass. An axe is used to cut down a tree and chop a log of wood. A knife is used for vegetable chopping and spade is used to dig in the garden. We also use different tools such as shovel, pliers, fire tongs, screw driver, egg beater, and scissors for different purposes. We cannot drive a screw without the use of a screw driver, a nail cutter easily clips our grown up nails, and a claw hammer easily pulls nails from a wood. Heavy load can be raised through the surface of a slanted plank of wood. Our work is made simple and fast with the help of these devices and tools. All these devices have simple structure but they make our work easier, faster and our work can be accomplished with less force. The devices that help us to do work with a less force, change the direction of the force and speed up the work are called simple machines. Because of the simple structure, simple machines are also the examples of common technology.
      

      
        A simple machine does the work with a single motion but the complex machine has the combination of several simple machines. It has complex structure compared to a simple machine.
      

      
        Uses of simple machines

      
        Simple machines are used in our everyday life. They help us to do our work easily. Therefore, they are useful things in our daily life. The following are the main uses of simple machines.
      

      
        	
          they help us to do work more easily.
        

        	
          work can be accomplished with a less force.
        

        	
          they change the direction of the force i.e. force can be applied in a convenient direction.
        

        	
          they speed up the work.
        

      

      
        
          Activity 6.14
        
      

      
        	
          
            A boy is trying to lift a man sitting on the seesaw as shown below. How will he be able to lift that man without anybody’s help?
          

        

        	
          
            A heavy stone of 1000 N is lying on your backyard. It has to be shifted to one comer of your backyard. You are given a crowbar (long iron bar) to accomplish this work. How will you do it?
          

        

        	
          
            Fill up a small bucket with water. Tie a rope to its handle. Try to lift the bucket with water by holding the rope. Fix a bicycle rim at some height as shown in the figure. Pass the rope over the grooves of the bicycle rim. Now try to lift the bucket by pulling the free end of the rope. When did you feel easier to lift the bucket-without the bicycle rim or the rope over the bicycle rim?
          

        

      

      
        In the above activities a small boy can lift the man with heavy weight when he simply applies force from the end of the seesaw. Seesaw has helped to work with a less force. Similarly, in the activity 6.14 (b) to the heavy stone is lifted to a new place because of the long iron bar. When you are lifting the stone with a crowbar, you are applying force downward. 
      

      
        
          It is more convenient to apply force downward than to pull something upward. Thus force can be applied in the convenient direction. The long iron bar has made the work easy, fast an; helped to change the direction of force.
      

      
        When we have to lift water from a well, a pulley is used. The rope passed over the pulley helps to change the direction of force. You can row a boat on water simply by pushing water with an oar. A wire can be cut easily with a wire cutter Pulley, an oar and wire cutter are all simple machines because they simplify the work.
      

      
        
          Activity 6.15
        
      

      
        Identify the following simple machines and write their names and uses in the table given below.
      

      
        
          
            Fig, no. Names of the simple machines
          
        
        
          
            Uses
          
        
      

      
        	

        	

        	

        	

        	

      

      
        Check your knowledge

      
        	
          Fill in the blank spaces.
        

      

      
        	
          changes the state of motion of a body.
        

        	The standard unit of force is .

        	Simple machines are the examples of .

        	A helps to change the direction of applied force.

        	Simple machines make work and .

        	When a body is changing its position relative to its surroundings, the body

      

      is said to be in .

      
        	
          Choose the correct answer from the given alternatives.
        

      

      
        	
          Which one of the following is not the effect of force?
        

      

      
        	
          applying brakes of a bicycle on seeing a cow in front
        

        	
          putting foot on the pedal of a bicycle on stand
        

        	
          turning the handle of a bicycle on a curved road
        

        	
          pedaling a bicycle on a straight road
        

      

      
        	
          
            The change in position of a body relative to another body at rest is called:
          

        

      

      
        	
          force
          ii. motion
        

      

      
        iii. rest
        iv. transformation of force
      

      
        	
          What is not true about simple machine?
        

      

      
        	
          it reduces the applied force
        

        	
          it does more work
        

        	
          changes the direction of applied force
        

        	
          speeds up the work
        

      

      
        	
          What is the example of linear motion?
        

      

      
        	
          motion of the planets around the sun
        

        	
          motion of houseflies on a garbage
        

        	
          motion of mango falling from a mango tree
        

        	
          movement of a 1 year old baby on the floor
        

      

      
        	
          Write the differences between the following.
        

      

      
        	
          simple machine and complex machine
        

        	
          rest and motion
        

        	
          linear motion and curvilinear motion
        

      

      
        	
          
            Answer the following questions.
        

      

      
        	
          What is force? Write its unit.
        

        	
          What are the effects of a force?
        

        	
          
            When a glass is smashed into pieces with a hammer, what effect of force is shown here?
          

        

        	
          How do you measure a force with a spring balance? Describe in detail.
        

        	
          What do you mean by transformation of force write with an example?
        

        	
          What is the use of transformation of force?
        

        	
          
            List any five tools or simple machines that help in the transformation of force.
          

        

        	
          How is force transformed while moping floor?
        

        	
          What is simple machine?
        

        	
          What are the uses of simple machine? List them all.
        

        	
          How do the following simple machines help in our daily life?
        

        	
          
            A pulley is used to lift water from a well. Write how a pulley helps to pull water from a well.
          

        

        	
          
            Rest and motion are the relative terms. Explain this statement with an appropriate example.
          

        

        	
          Draw diagrams of the following.
        

      

      
        i. Pulley 
        ii. Nut cracker 
        iii. Claw hammer
      

    
  
    
      
        
      

      Unit – 7 Energy in daily life

      
        Learning Outcomes
      

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	introduce potential and kinetic energy with examples.

        	prove that object with more mass and speed has greater kinetic energy,

        	present the examples of transformation of potential and kinetic energy and vice versa,

        	introduce heat energy and prove with the everyday examples that the object with the larger surface area absorbs more heat energy.

        	prove that absorption of heat depends on the colour of the object and tell its practical application in our daily life.

        	demonstrate the process of linear propagation of light.

        	use the symbol of ray and beam and draw ray and beam from the source of light, make a pinhole camera and explain the way it works.

        	explain and demonstrate the process of the formation of a shadow, demonstrate an experiment to show the reason how the length and the direction of a shadow of a man change in different times of the day.

        	explain the concept of sundial and prepare a sundial for demonstration, demonstrate that sound is produced by vibration of a body.

        	prove with examples and practical demonstration that sound needs a medium for its propagation.

      

      
        
          
        

        7.1 Energy

        
          Every day we do work at home, in school, offices, on the way to school/office, farm and so on. Whatever work we are doing it needs energy. Do you know why we get tired after doing a long hour work? The energy from the food is used in our work. It is something like fuel used up in a vehicle. We cannot work for a long time without eating.
        

        
          We get energy from food. Vehicles get energy from the fuels like petrol and diesel. Electronic devices like computer, TV, smartphone, etc. get energy from the electricity. Energy provides an ability to do a work. The ability to do a work is called energy. The measurement of energy expressed in a unit called Joules and is denoted by (J).
        

        
          7.1 Forms of energy
        

        
          Energy is the property of matter. It comes in many forms. You have seen food being cooked by heat, a fan is rotated with electricity, a light bulb glows with the electricity, lightening produce terrible sound and flowing water can carry things with it. All of these are using certain form of energy to get a work done. Energy exists in different forms. Mechanical energy, heat energy, light energy, electrical energy, sound energy, magnetic energy, chemical energy, nuclear energy, etc. are different forms of energy.
        

        
          Mechanical energy
        

        
          A ball at the edge of a slope which is about to roll and as it is rolling has two kinds of energy. The ball at the edge of a slope which is about to roll has energy due to its position and the rolling ball has energy due its motion.
        

        
          The energy due to the motion and the state it is in is called mechanical energy. The mechanical energy can be divided as potential or stored energy and kinetic energy.
        

        
          	
            
              Potential energy
          

        

        Activity 7.1

        
          Take a ply board of 2 feet length and 1 foot breadth, a cricket ball and 2-3 TT ball. Put one edge of the board on a little higher place to make slope and a few TT balls at the base of the slanted board and release the cricket balls from the top of the slanted board. Observe carefully what happens as you release the ball and try to answer the following questions.
        

        
          	
            What made the ball roll along the surface downward?
          

          	
            How did the ball get energy?
          

          	
            How did the balls hit the TT board at the base to a distance?
          

          	
            Does the stone whirled through a catapult have the similar energy?
          

          	
            Do you expect the compressed, stretched or twisted slink to have the similar energy?
          

          	
            A footballer can also kick a ball to a distance. Where does he/she get energy from?
          

        

        
          The ball, placed at a certain height, has stored energy called potential energy When the ball is rolling along the slope, it has motion energy. The ball is made to roll because of its raised position i.e. height. The TT balls are hit by the cricket ball with motion i.e. kinetic energy of the ball.
        

        
          Stone kept in a stretched catapult also has a potential energy. The muscular energy is used to stretch the rubber of the catapult. The stretched rubber has stored energy which can whirl the stone to a distance. The compressed, stretched or twisted slinky also has stored energy i.e. potential energy. The stretched rubber band also has similar energy. Have you ever tried how painful it is when you are hit with the stretched rubber band? This is due to the energy in it.
        

        
          
            Water stored at a certain height, stones at the top of a hill/mountain, coil spring of (wind-up) clock, raised hammer, archer’s bow all have potential energy. Water or any objects at a height have potential energy due to their position. The rubber band, wound-up coil spring or the archer’s bow have potential energy due the state they are in. They are in stretched or compressed state. Therefore, they have potential energy. The energy of a body because of its position and the state it is in is called potential energy.
        

        
          Forms of potential energy
        

        
          As you know potential energy is that form of energy which is stored in an object or a substance. There can be different situations of an object or substances in which we will get this stored form of energy.
        

        
          Elastic potential energy
        

        
          Elastic potential energy is the energy stored in an object that can be stretched or compressed. Rubber band, fun hop trampoline, bungee cord, compressed spring, stretched bow, etc. have elastic potential energy.
        

        Activity 7.2

        
          	
            
              Try jumping on a fun hop trampoline and feel how the elastic energy pushes you higher.
            

          

          	
            
              Hit a small paper ball with a stretched rubber band. Can you whirl it with a speed?
            

          

        

        
          Gravitational energy
        

        Activity 7.3

        
          Leave a metal sheet on the floor of a tall building below the balcony. Drop a small stone from the balcony. What did you get? Did you hear a sound? What happens when you drop from a small height?
        

        
          
            In the above activity the stone hits the metal sheet and produces sound because of the height of the stone. A child in the position slipping along the inclined surface has stored energy because of the height he/she climbed. The energy stored in an object because of the vertical position or height is called gravitational potential energy. Anything that has ability to fall downward has the gravitational potential energy. Water stored in a dam, water at the top of a waterfall, ripe fruit in a position to fall have gravitational energy.
        

        
          Gravitational potential energy depends on the following two factors.
        

        
          	
            Mass of the object
          

          	
            Height it has gained
          

        

        
          Gravitational potential energy can be calculated by using the following formula.
        

        
          Potential Energy = mass x acceleration due to gravity x height
        

        
          PE = m * g * h or PE = mgh
        

        
          The average value of ‘g’ is taken to be 9.8m/s
          
            2
          
        

        
          Worked out example
        

        
          What is the potential energy in a ball of mass 1kg kept at a height of 4m?
        

        
          Here,
        

        
          Mass (m) = 1 kg
        

        
          Acceleration due to gravity (g) = 9.8 m/s
          
            2
          
        

        
          Height = 4 m
        

        
          We have,
        

        
          PE
          = mgh
        

        
          PE
          = 1x 9.8x 4
        

        
          = 39.2
        

        
          Therefore, potential energy of the ball = 39.2 joule
        

        
          Magnetic potential energy
        

        
          A piece of iron or any other metal that has an ability to attract a certain metal is called a magnet. This power of attraction of a magnet is called magnetism. A magnet can influence a magnetic substance to a certain region only. It is called magnetic field. An object in a magnetic field has an ability to do work (repelled or attracted) because of its position in the magnetic field. It is called magnetic potential energy.
        

        
          
            Chemical potential energy
        

        
          When we burn a piece of paper, it gives heat; a candle, when ignited, gives light because the candle wax has ability to bum. We are capable of a doing a job because of the food we eat. A torchlight bulb is lighted only when it is connected with a cell or battery. A piece of paper, candle wax, food, and battery, have energy. The potential energy is stored in the chemicals i.e. paper, wax, and food and battery contents. Energy stored in chemical compound is called chemical potential energy.
        

        
          Fact to Know
        

        
          Our body also stores energy. It is due to the energy-rich compound stored in our body. It is also a potential energy. Because of this energy we are capable of doing work.
        

        Activity 7.4

        
          Make a list of the things or objects that have potential energy in or around your house, neighborhood and school. Bring the list to the school and see whether your list tallies with the list of your friends.
        

        
          	
            Kinetic Energy
          

        

        Activity 7.5

        
          Go to the playground with a rubber ball. Ask one of your friends to throw the ball slowly towards you. Catch the ball. Did the ball hurt your hand? Now ask him/her to throw the ball hard. Catch the ball as before. Is it more painful than before?
        

        
          You might have felt the ball thrown slowly was easier to catch but the ball thrown hard was painful to you. Similarly, the slowly moving ball can be caught easily and the ball moving with a speed hurts your hand hard. This is due to the energy of the moving ball. Anything that has certain mass and is in motion has energy in it. If it is moving with a greater speed it has more energy and the slowly moving mass has smaller energy. If a body is not in motion, the kinetic energy of the body is zero. The energy in a body because of its motion is called kinetic energy. A rolling ball, moving vehicles, wind, flowing water, flying airplane and flying birds have kinetic energy.
        

        
          
            Factors on which kinetic energy depend.
        

        Activity 7.6

        
          Go to the playground with a cricket ball and a tennis ball. Ask a friend to throw the cricket ball slowly first and then with a speed, and catch the ball in each case. Ask your friend to throw the tennis ball in the similar way and experience how you feel on while catching the hard throwing ball and the slow throwing ball. All of you should try to experience catching the balls as in the above cases.
        

        
          	
            
              Did you feel any difference while catching slow and fast balls?
            

          

          	
            Did you experience any difference while catching the cricket ball and the
            tennis ball?
          

        

        
          
            Think and Answer
          
        

        
          	
            
              Why is it easier to break a stone with a heavier hammer than with a lighter one?
            

          

          	
            
              A car accident normally takes life but, if someone is hit by a moving bicycle with the same speed, he/she is simply injured. Why?
            

          

          	
            
              Why does a stone whirled by a catapult has a greater impact than the similar stone thrown with our hand?
            

          

        

        
          The kinetic energy due to a body depends on its mass and speed. When we throw cricket ball and tennis ball with the same speed, the cricket ball has more kinetic energy than the tennis ball because of its greater mass. When a motor bike and a bicycle are moving with the same speed, the motor bike has more energy. If the same body is moving in different speeds, then, in the case of fast motion it has more kinetic energy. A car may cause serious accidents compared
        

        
          
            to a bicycle because of the larger mass of the car. The bike with a higher speed is more serious than the similar bike with the smaller speed. The kinetic energy of a body is half the product of mass and square of its velocity (speed). The impact of the increase of velocity is more than the increase of mass. Can you say why?
        

        
          If the mass of a body is = m
        

        
          Its velocity (speed) = v and
        

        
          Kinetic energy = K.E
        

        
          Then, Kinetic Energy (K.E) = mv
          
            2
          
        

        
          Worked out example
        

        
          What is the kinetic energy of a ball of 200 g mass thrown with a speed of 25 m/s?
        

        
          Here,
        

        
          Mass of the ball (m) = 200 g = 0.2 kg
        

        
          Velocity (speed) of the ball (v) = 25 m/s
        

        
          Kinetic Energy (K.E) = ?
        

        
          We have,
        

        
          Kinetic Energy (K.E) =1/2 mv
          
            2
          
        

        
          = 1/
          
            2
          
           x 0.2 x (25)
          
            2
          
        

        
          = 1/
          
            2
          
           x 0.2 x 625
        

        
          = 62.5 J
        

        
          Kinetic Energy of the ball (K.E) = 62.5 J
        

        
          
            Think and Answer
          
        

        
          A ball of mass 200 g (0.2 kg) has a velocity of 10 m/s, What is its kinetic energy?
        

        
          	
            
              What would be its kinetic energy when its mass is doubled by keeping the velocity the same?
            

          

          	
            
              What would be the value of kinetic energy when the velocity is doubled by keeping the velocity unchanged?
            

          

        

        
          Does the increase in mass or velocity cause greater rise in the value of kinetic energy?
        

        
          
            Transformation of Energy
        

        
          In Activity 7.1 you have seen that the ball at the top of the slope has potential energy. When it is rolling along the slope it changes into kinetic energy. Water collected in a dam and in an overhead tank of a house has potential energy. When water is allowed to flow, the potential energy of water changes into kinetic energy. Thus energy is transformed from one form to another but it is not destroyed. The energy can neither be created nor be destroyed, it only changes its form from one to another. This is called law of transformation of energy.
        

        
          When we eat food, our body converts energy stored in the food into our body and our body uses this energy to get warmth and movement. We need energy for various purposes in our daily life. Sometimes we need light energy, heat energy, sound energy, magnetic energy and other times we need potential energy and kinetic energy. We convert the available energy into the desired form of energy by using an appropriate equipment. The process of converting a form of energy into a desired form using a suitable equipment is called transformation of energy.
        

        
          An electric bulb converts electric energy into light and heat energy. A solar panel converts the solar energy into electric energy. An electric heater converts electric energy into heat energy. An electric fan converts electric energy into kinetic energy. The electricity we get in our house is obtained by converting the potential energy of water into kinetic energy and then into electric energy.
        

        Water in a dam —► flowing water from a dam —► when turbine rotates by water —> Glowing of bulb

        
          (Potential energy) —► (Kinetic energy) —► (Electric energy) —►(Light energy)
        

        
          a
        

        Activity 7.7

        
          	
            
              How does the transformation of energy occur in the following? Write in the above format.
            

          

        

        
          	
            Using a torch light
          

          	
            Turning the TV on
          

          	
            Burning of wood
          

          	
            Using a microphone
          

        

        
          	
            
              List the equipment used for the transformation of energy in your house, neighborhood, and school. What form of energy they have and what form is used? Write as given in the above example. Present your work in the class.
            

          

        

        
          Check your knowledge

        
          	
            Fill in the blanks with the suitable words.
          

        

        
          	
            is the capacity of doing work?
          

          	
            energy and
            energy are called mechanical energy.
          

          	
            The energy due to a
            of a body is called kinetic energy.
          

          	
            Overhead tank of a house has
            energy.
          

          	
            Wind has
            energy.
          

        

        
          	
            
              Choose the correct option from the given alternatives.
          

        

        
          	
            Which of the following has potential energy?
          

        

        
          	
            water in a well
            ii. rain water collected on the roof top
          

        

        
          	
            moving car
            iv. power house
          

        

        
          	
            Which one of the following conditions has kinetic energy?
          

        

        
          	
            compressed spring ii. flowing water
          

        

        
          	
            raised hammer
            iv. flying bird
          

        

        
          	
            What is the standard unit of energy?
          

        

        
          	
            Newton ii. Watt
            iii. Joule iv. degree Celsius
          

        

        
          	
            What is not true about the transformation of energy?
          

        

        
          i. energy is not created
          ii. energy changes its form
        

        
          iii. energy is not destroyed
          iv. we need different types of energy
        

        
          	
            
              Energy can be transformed from one to another. In which of the following, kinetic energies is transformed into potential energy?
            

          

        

        
          	
            When a boulder rolls down a mountain
          

          	
            When water flows through a pipe from the rooftop tank
          

          	
            When a football is kicked to a height
          

          	
            When a branch of tree falls onto the ground
          

        

        
          	
            Differentiate between the following.
          

        

        
          a. potential energy and kinetic energy
        

        
          	
            Answer the following questions.
          

        

        
          	
            What is energy? Write its unit.
          

          	
            What is mechanical energy? Write its types.
          

          	
            What is potential energy? Write two examples of it.
          

          	
            What are the different forms of potential energy depend?
          

          	
            What is elastic potential energy? Give two examples of it.
          

          	
            What are the factors in which potential energy depends?
          

          	
            What is kinetic energy? Write two examples of it.
          

          	
            What are the factors on which kinetic energy depends?
          

          	
            What is law of conservation of energy?
          

          	
            
              What do you mean by energy transformation? What difficulties would be there if there is no energy transformation?
            

          

          	
            How does the transformation of energy occur from the food we eat?
          

          	
            
              Do you agree that the food we eat is obtained because of the energy transformation from the sun? Write reason for your answer.
            

          

        

      
      
        
          
        

        7.2 Heat

        
          Rub your hands together. What do you feel? Did you feel hot? When you put a lump of ice on your hand, you will feel cold. If we sit in the sunlight, we feel hot and when we take a cold shower we feel cold. Have you ever imagined why we feel hot or cold?
        

        
          The feeling of hotness or coldness is because of heat. Heat is a form of energy. The SI unit of heat is Joules (J). Heat has a property to flow from the hot object to the cold object. We feel something hot because of the flow of heat from the hot object. If you hold a glass of hot water, heat flows from the hot glass to your hand and your hand feels hot. Similarly, when we put a lump of ice on our palm, it (palm) feels cold because the ice lump absorbs heat energy from our hand.
        

        Absorption of heat

        Activity 7.8

        
          	
            Sit in the sun or in front of any other sources of heat. What do you feel?
          

          	
            
              Feel the pots put under the flame in the kitchen or wear or feel the clothes lying in the sun. What did you feel?
            

          

        

        
          We feel hot while sitting in the sun and near a fireplace. We also get warmth or heat from the clothes kept in the sun. Why are the objects kept near the source of heat hot? Our body absorbs heat when we are sitting in the sun. The objects have absorbed heat from the source of heat and when we touch them, heat is transferred to our body; then we feel them hot. We feel hot when we are in contact with the body hotter than us. Thus we feel something hot when it is hotter than us. The process of transfer of heat from the hot body to the cold body is called absorption of heat.
        

        
          
            Activity 7.9
        

        
          Manage a vessel with cold water. Dip your finger to feel how hot it is. Manage a small piece of metal. Hold it with tongs and heat it in the flame. Plunge the heated metal in a vessel of water. Wait for a while and dip your finger in the water again to feel how hot it is. Based on your observation and discussion on the following questions conclude the experiment.
        

        
          	
            Is water hot or cold after plunging a hot piece of metal in it?
          

          	
            How is water heated?
          

          	
            Are the dipped metal and the water equally hot?
          

          	
            Where has the heat from the metal gone?
          

          	
            What has lost heat and what has gained heat?
          

          	
            When will the flow of heat from the piece of metal (iron) and water cease/
          

        

        
          stop?
        

        
          In the above activity you have seen that water is cold and metal is hot. When a hot piece of metal is placed into cold water, heat flows from the metal to water. The flow of heat occurs until both the metal and water are not equally hot.
        

        
          Factors affecting absorption of heat
        

        
          The absorption of heat by a body mainly depends on the nature of a substance, surface area and colour.
        

        
          1. Surface Area
        

        
          Manage a plate and a glass and put equal amount of water in both. Place them in the sun and observe after an hour.
        

        
          	
            
              Of which vessel is water hotter? (Your teacher will show the hotness with a
          

        

        
          thermometer) 
        

        
          	
            Why is the water in one vessel hotter than that in another vessel?
          

        

        
          What can you conclude from this experiment?
        

        
          In the above experiment we can conclude that the water in the plate is hotter than that in the glass. The surface area of the plate is bigger than the glass, therefore, it absorbs more heat. Thus we can conclude that larger the surface area more the absorption of heat and vice versa. The following questions may further enrich the concepts.
        

        
          	
            Colour of the object
          

        

        
          Think and Answer
        

        
          	
            Why do we spread a wet towel kept for drying in the sun?
          

          	
            Why do women spread their wet hair in the sun after taking a shower?
          

          	
            Why are grains spread on the mat while drying them in the sun?
          

          	
            
              Why does the water dry up quickly on the ground but not in the water holes after rain?
            

          

          	
            
              Why do we spread our fingers and bend our palm towards fire while sitting by a fireplace during cold?
            

          

        

        
          Activity 7.10
        

        
          Manage two metal cans of the same size. Paint one with white enamel and another with a blackboard paint. Pour equal volume of water. Feel the hotness by dipping a finger or by dipping a thermometer. Note the temperature! when thermometer is used. Keep both of them in the sun for about two hours. Observe after two hours and feel the hotness as before by measuring the temperature.
        

        
          Ask yourself the following questions and think based on your observation.
        

        
          	
            Why is the colour of umbrella usually black?
          

          	
            Why do we prefer dark (colour) clothes during winter?
          

          	
            Why is the inner surface of the solar water heater painted black?
          

          	
            Why does our head get hotter than other parts of our body while sitting in
            the sun?
          

        

        
          
            In the above activity you have seen that hotness of water in the black can is more than in the white can. Our head gets hotter than other parts of our body in the sun because of black (coloured) hair. Based on the activity and our day- to-day experience we can conclude that dark (coloured) surface absorbs more heat than the surface with the light colour. People in hot places generally wear clothes coloured lightly as light colours reflect heat from the surface. Umbrella is often black (colour) so that it absorbs heat itself and keeps us cold. The lining of the solar water heater with a black paint also helps to absorb more heat so that water is heated quickly by the absorbed heat.
        

        
          Activity 7.11
          
            ,
          
        

        
          Have you seen any other examples where dark (coloured) surface used for the absorption of heat in our daily life? Collect such examples and compare them with those of your friends.
        

        
          Summary Through Concept Map
        

        
          Note :- consult with your friends and your teacher.
        

        
          
            Check your knowledge
          
        

        
          	
            Fill in the blank spaces with the suitable words.
          

        

        
          	Heat is a form of .

          	An object kept in the sun becomes hot because of the .

          	Heat flows from body to .

          	
            (coloured) objects absorb more heat than
            (coloured) objects.
          

          	
            The absorption of heat is more in
            surface area.
          

        

        
          	
            
              Tick the correct answer and cross the wrong one
          

        

        
          	
            
              A lump of ice kept on a palm feels cold because it transfers cold to the palm.
            

          

          	
            
              We feel hot because of the absorption of heat by our body from the surroundings. □
            

          

          	
            The absorption of heat decreases when the surface area is decreased.
          

          	
            The lightly coloured objects absorb more heat.
          

        

        
          	
            Choose the correct option from the given alternatives.
          

        

        
          	
            The flow of heat occurs:
          

        

        
          	
            from cold body to hot body
            ii. hot body to cold body
          

        

        
          iii. from cold body to cold boy
          iv. hot body to hot body
        

        
          	
            We feel cold in winter because:
          

        

        
          	
            heat flows from our body to the surroundings.
          

          	
            heat flows from the surrounding body to our body.
          

          	
            hotness of the surroundings is equal to that of our body.
          

          	
            heat is not lost from our body.
          

        

        
          	
            Which (surfaced) object absorbs maximum heat?
          

        

        
          i. black
          ii. white
        

        
          iii. red
          iv. blue
        

        
          	
            Wet clothes are spread in the sun:
          

        

        
          i. to let them dry slowly ii. not to let the colour fade
        

        
          iii. to kill germs
          iv. to dry them quickly
        

        
          	
            Give reason for the following.
          

        

        
          	
            The base of a cooking pot is often painted dark (colour).
          

          	
            Generally we spread our wet hands in the sun.
          

          	
            Water collected on the rooftop dries when it is spread with a broom.
          

        

        
          	
            Answer the following questions.
          

        

        
          	
            How do we feel something hot?
          

          	
            When does the flow of heat occur from one body to another body?
          

          	
            
              What is the absorption of heat? What are the factors on which the absorption of heat depends?
            

          

          	
            
              What is the relation of absorption of heat with the colour of the body? Write two examples in the context of everyday practice.
            

          

          	
            
              How does the increase in the surface area of a body affect the absorption of heat? Write two examples in the context of everyday situation.
            

          

        

      
      
        
          
        

        7.3 Light

        
          When electricity is cut off suddenly at night, we will not be able to see anything. But when the electric lamps are glowing, we can see the things in our room. We see something clearly around us during the day time because of the sunlight. We need light to see an object. Light is also a form of energy which enables us to see an object. What other things are there which enable us to see an object? Think.
        

        
          
            How do we see an object?
          
        

        
          We need three things to see an object: light, eye and the object that reflects light. When light falls on an object, it reflects light in all direction. When the reflected light falls onto our eyes, we will be able see it. The presence of clear glass may not be observed because it does not reflect light. Similarly, we will not be able to see if there is no light or functional eye.
        

        
          
            Transmission of light
          
        

        
          Sun is the main source of light. Have you ever seen light transmitting from one place to another? How does light arrive on the earth? Think and discuss in the class.
        

        
          What happens when light falls onto an object? It is absorbed, bounced back or transmitted through it. It depends on what type of surface the light is falling to. All the light can transmit through the transparent media such as air. Light from the sun is transmitted through the space and then through the layer of air to reach the earth. Light can travel 300 000 km in a second. When the light travels through a medium without being absorbed or bounced back it is called transmission of light.
        

        
          
            Rectilinear Propagation of Light
          
        

        
          Shine a torch in the night sky. What did you observe? You will see dust particles floating along a straight path. 
        

        
          
            The light rays passing through the gaps of leaves of trees in the jungle during the sunrise also form a straight path. These examples show that light travels in a straight line.
        

        
          
            Activity 7.12
          
        

        
          Manage a piece of plastic pipe of one metre length. Place a candle on the table and light it. Put an eye at one end of the pipe and try to see the candle. Can you see the candle flame through the bore of the pipe?
        

        
          Now bend the pipe and try see the candle flame
          as before. Can you see the candle flame? Why can’t you see the candle flame this time? Will you be able to see if the pipe is made straight and viewed as before?
        

        
          In activity 7.12 you have observed that light from the flame comes to your eye only through a straight path i.e. straight pipe. On the basis of this observation we can conclude that light travels in a straight line. The property of light to travel in a straight path (line) is called rectilinear propagation of light. This process can also be demonstrated through the following activity.
        

        
          
            Activity 7.13
          
        

        
          Manage three pieces of cardboard of the same size. Draw diagonals with the help of a ruler and a pencil as shown. Punch a hole with the tip of a compass at the point in each piece where two diagonals cross each other. Fix the pieces of cardboard on the table with the help of
          modelling clay or small ball of dough so that the holes lie on the same straight line. Put a lighted candle near the hole of the front cardboard. Now view the candle flame from another end through the hole. Did you see the flame? Now displace one cardboard slightly the middle cardboard and view as before? Did you see the flame this time?
        

        
          
            When did you see the flame and when not?......................... 
        

        
          What is the reason behind it?
        

        
          Conclude your finding.
        

        Ray of Light

        
          Different sources of light called luminous objects give out light. Light from the luminous object such as a bulb spreads around in straight lines. These straight lines around the light bulb represent rays.
        

        
          When we shine a torch in the night sky, light rays travel in a straight line to a long distance. The headlight shined by a vehicle shows the path to a large distance. The light produced by a torch light and headlight of vehicles is called the beams of light. The small unit of a beam is called a ray. A ray is denoted by a straight line. The arrow at one end of a straight line represents the direction of its transmission.
        

        Pinhole Camera

        
          Light makes pictures or images in different ways. Pinhole camera is one of the ways to visualize the image formed by light. Let’s learn how to make a pinhole camera by the following procedure.
        

        
          
            Activity 7.14
          
        

        
          Manage two tubes of toilet paper roll or anything of cylindrical shape. Cut a tube vertically throughout its length. Push one edge into another so that its diameter is reduced and the smaller tube just passes through the hole of another tube. Now fix the outer end with a cello tape. Insert the smaller tube into the larger tube. Fix a piece of tracing paper or oiled paper to the opening of the large tube and a piece of dark (coloured) paper on the smaller tube. Make a pin-sized hole using a pin or the sharp tip of your compass. Point the hole of your camera to building, tree .and candle flame. Observe the image formed on the screen (tracing paper) from the back of the tracing paper. Slide the smaller tube in and out. Observe how the size of the image changes.
        

        
          
            In the above activity you have observed the upside down image of the candle flame on the tracing paper. When the camera is brought outside in the bright sunlight and faces the hole towards the bright objects such as building, trees or even people, an image is formed on the screen. The image formed in each case is upside down. When the smaller tube is pushed inside, the size of the image decreases and when it is pulled outside the size increases. Look at the following ray diagram to know how a pinhole camera works.
        

        
          In the figure, the rays of light from the top of the candle flame spread in all directions. The size of the pinhole is very small so only a very few light enters the camera. The ray of light from the top of the flame that enters the pinhole reaches the screen on its lower side at point ‘A’. Similarly, the light ray from the lower end of the candle travels in a straight line and reaches the upper side at point ‘B’. On viewing the screen, C seems to be at ‘B’ and point ‘D’ seems to be at ‘A’. Because of this we see an upside down image. The light from other parts of the candle has travelled in a straight line through the pinhole camera. When all the rays fall onto the screen, they form an image. The functioning of a pinhole camera also proves that light travels in a straight line.
        

        
          
            Project
          
        

        
          Make a pinhole camera using a shoe box or a piece of any stiff paper. Demonstrate your work in the class.
        

        
          
            Shadow
          
        

        
          Seeing a shadow is a common experience to all. There is saying “So the man, so his shadow”. Not only man, everything casts a shadow. When you are standing on the ground in the sunshine you will see your shadow on the ground. Trees, buildings, and other objects form their shadow when they block the sunlight. Have you ever thought of how shadow is formed?
        

        
          
            
              Activity 7.13
          
        

        
          Arrange a table, about 3 feet apart from the wall, in your room in the house. Stand a book at one edge of the table. Shine a torch light on the book from another end of the table. Can you see dark spot/surface on the wall? The dark surface in the shape of a book on the wall is a shadow. Here the light rays are blocked by the book. The part of the wall where the light could not reach formed a shadow.
        

        
          Every object cannot form a shadow. To know this, you should be familiar with the transparent, translucent and opaque objects. Transparent objects do not form a shadow because light passes through them. Light cannot pass through the opaque object. Therefore, when the such objects are kept in front of light, they form a shadow. Translucent objects form a dim shadow as light can pass partially through them.
        

        Types of shadow

        
          There are two types of shadow. They are umbra and penumbra. Umbra shadow is formed when light from its source is completely blocked. Penumbra shadow is formed when light from its source is partially blocked.
        

        
          In the above picture the dark shadow is called umbra and the faint shadow around the dark shadow is penumbra.
        

        
          The size of a shadow depends on the nature of the object and distance between the light and the object. It also depends on how far the object is from the place where the shadow is formed. The size of a shadow can be increased by bringing the object towards the source of light. 
        

        
          
            The size of the shadow also increases when the source of light is brought towards the object forming shadow. When the object casting shadow is brought towards the screen or wall, the size of the shadow decreases. Similarly, when the source of light is brought farther apart from the object casting shadow it forms smaller shadow. Thus you can realize that three things are needed to form a shadow: source of light, object that blocks the light and screen.
        

        Shadows are fun

        
          You can form interesting shadows on the wall of your house using a candle flame and your palm and fingers of your hand. Try to make the image shown here at home.
        

        
          You may practice similar exercise in your school if the science lab can be darkened.
        

        
          
            Activity 7.16
          
        

        
          Stand on the open ground in the early morning. Did you observe a shadow opposite to the sun? Ask someone to mark the length of the shadow. Stand at the same point in the afternoon and mark the shadow as before. Just before the sun sets, come to the ground and stand at the same point again and ask someone to mark the length of the shadow as before. Observe the points of length of shadows made at different times of the day.
        

        
          	
            Do you think the shadow will stay at the same place all day? Why or why
            not?
          

          	
            Are the length and the direction of the shadow the same?
          

          	
            When will you get the longest shadow?
          

          	
            Why did the direction of the shadow change?
          

          	
            Will the shadow be formed when you stand in the same way in the dark?
          

          	
            Which property of light has enabled to form a shadow?
          

        

        
          
            

          
        

        
          Sun Dial

        
          
            Activity 7.17
          
        

        
          Have a piece of ply board of 12x 12 inch. Draw a circle on the board. Make a small hole at the centre of the circle. Fix a stick of 20-25 cm length. Choose a place in the middle of an open place where no shadows are formed throughout the day e.g. roof top or open ground. Place the plyboard you prepared on the surface so that it does not move throughout the day. The stick erected in the middle forms
          a shadow on the plyboard when it is kept in the sun. Now mark the length of the shadow at every one-hour interval.
        

        
          Time 7am 8am 9am 10am 11am 12noon 1pm 2pm 3pm 4pm 5pm
        

        
          Length 
          
          
          
          
          
          
          
          
          
          
        

        
          	
            Have the length, direction and position of the shadow changed?
          

          	
            Is it possible to estimate the time of the day by observing the length and position of a shadow?
          

          	
            Where have you seen a sundial installed?
          

        

        
          Do you think the present forms of clock were there in the earlier days as well? What were the ways of estimating the time of the day by our ancestors?
        

        
          Normally the people in the earlier days estimated the time by looking at the position of the sun. There used to be a sundial to know the time in some places before the invention of the clock. They used to estimate the time by looking at the length and direction of the shadow on the sundial.
        

        
          
            Project
          
        

        
          Make your own sundial on the back of a large paper plate and fix it on the wall of your house. Use a drinking straw instead of a stick and fix it firmly. Fix the plate before you mark the shadow for the time.
        

        
          Summary

        
          	
            Light is a form of energy which enables us to see objects.
          

          	
            Light can travel 300000 km per second.
          

          	
            ’Light transmits in a straight line. This property of light is called rectilinear propagation of light.
          

          	
            The narrow beam of light from the source represented by a straight line is called ray.
          

          	
            The collection of rays is called beam of light.
          

          	
            Pinhole camera can be used to demonstrate the rectilinear propagation of light.
          

          	
            The shadow can be umbra or penumbra.
          

          	
            A shadow is a dark spot formed on the screen when the light from the source is blocked by an opaque object.
          

          	
            The size of shadow depends on the source of light and the object.
          

          	
            Sundial is an instrument that indicates the time of day by means of the position of the shadow cast by a stick or similar things on the marked surface.
          

        

        
          
            Check your knowledge
          
        

        
          	
            
              Fill in the blanks with the correct words.
            
          

        

        
          	
            Light travels only in
            path.
          

          	Collection of light rays is called .

          	In a pinhole camera tracing or oiled paper acts as .

          	, and are needed for a

        

        shadow to form.

        
          	The length of the shadow due to the sun is the longest during

        

        and .

        
          	
            
              Choose the correct option from the given alternatives.
            
          

        

        
          	
            Which form of energy enables us to see an object?
          

        

        
          	
            heat energy
            ii. electrical energy
          

        

        
          iii. mechanical energy
          iv. light energy
        

        
          	
            
              The property of light that transmits in a straight path is called:
          

        

        
          	
            straight transmission
            ii. shining propagation
          

        

        
          iii. rectilinear propagation
          iv. none of the above
        

        
          	
            
              When light rays are passing through a glass window, what is happening to the light rays?
            

          

        

        
          	
            bouncing back
            ii.
            absorbing
          

        

        
          iii transmitting
          iv. bending
        

        
          	
            The smallest portion of light is called:
          

        

        
          i. ray
          ii. beam
        

        
          iii. image
          iv. shadow
        

        
          	
            
              What are the conditions to obtain an image of a larger size in a pinhole camera?
            

          

        

        
          	
            bringing the object nearer the pinhole
          

          	
            bringing the source near the object
          

          	
            moving the source farther from the object
          

          	
            keeping the object far from the pinhole
          

        

        
          A. I and ii
          B. ii and iv
        

        
          
            C.
          
           I and iv
          D. ii and iv
        

        3. Differentiate between the following.

        
          	
            Ray and beam of light
          

          	
            Umbra and Penumbra
          

        

        4.Answer the questions and do as instructed.

        
          	
            What is light?
          

          	
            What is the path of emitted light?
          

          	
            Draw the ray of light by a glowing bulb.
          

          	
            
              What is beam of light? Give two examples of beam in our everyday situation.
            

          

          	
            
              What property of light is shown by a pinhole camera? Draw a diagram of a pinhole camera.
            

          

          	
            Write two ways to increase the size of the image in a pinhole camera.
          

          	
            What is shadow? What are the things needed for a shadow to form?
          

          	
            
              How many types of shadows are there? Show each type of image with a diagram.
            

          

          	
            Why does the length of a shadow differ in the morning after at noon ?
          

          	
            Explain the rectilinear propagation of light with a diagram.
          

          	
            What is pinhole camera? Does this camera use lens?
          

          	
            What is the nature of the image like in the pinhole camera?
          

          	
            What is sundial? Which property of light is used it in?
          

          	
            
              Summaries the lesson in the form of a concept map from the given outline.
            

          

        

        
          
            

          
        

      
      
        
          
        

        7.4 Sound

        
          We hear rustling of leaves, chirping of birds, ringing of bells in temples, chattering of monkeys, croaking of frogs, honking and beeping of vehicles’ horns around us. All these that we hear are sound. Some of these sounds are pleasant to our ears and some are irritating. Music is pleasant to our ears and loud noise is irritating. Sound is a form of energy produced by the vibration of objects. Sound is transmitted in the form of a wave into our ears and we hear it.
        

        Wave

        
          
            Activity 7.18
          
        

        
          Manage a long rope and tie its one end to a fixed place e.g. a pole or a tree trunk. Hold another end firmly. Give a sudden jerk to the rope and observe the entire length of the rope. Did you observe the pattern as shown below?
        

        
          You will see ripples on the surface of water when you throw a stone onto a quiet pond. These are called waves. The waves are produced due to the disturbance and are transmitted in all the directions on the water surface. But the matter has not transmitted to another place. Similarly, when you give a jerk to a rope as in the above case, it produces a wave. The rope has moved up and down as in the water surface. The disturbance that travels through a medium transporting energy from one place to another without transporting matter is called wave.
        

        
          
            Activity 7.19
          
        

        
          Manage a piece of dried wood, Put it on the surface of a big bowl of water or pond. Drop a stone near the wood, a floating solid. Has the wave, produced on the water surface, carried the floating solid?
        

        
          
            

          
        

        
          How is sound made and transmitted?

        
          
            Activity 7.20
          
        

        
          Put some grains on a table. Bang the table with your fist. The grains jump up and down. Ask your friend what s/he felt like when you banged on the surface.
        

        
          Why are grains moving up and down?
        

        
          Has the vibration of the table occurred as you hit the surface?
        

        
          Did you hear any sound?
        

        
          How is sound produced?
        

        
          Would you do the similar observation when you tried the similar experiment on a metal plate or on the surface of 
          
            Madal ?
          
        

        
          In the above activity you observed that the grains jumped up and down because the table vibrated when you banged it with your fist. Sound is produced when something vibrates. Vibration is the source of sound. It transmits through solid, liquid and gas as a medium. Anything that can produce a sound is called the source of sound. Any kind of musical instrument such as guitar, 
          
            Madal,
          
           flute, tambourine including our vocal cord, bell, etc. are the sources of sound.
        

        
          Sound in the form of wave travels through air and reaches our ears. If you put your ear on the table when someone is banging or hitting on its surface with a pen or ruler, you will hear sound because of the vibration of the table. Sound travels through one particle to another of a medium and reaches our ears and enables us to hear it. Thus the vibration and the medium around the vibrating body are needed for a sound wave to produce. If there is not any medium for the transmission of sound wave, we will not be able to hear any sound.
        

        
          Propagation of Sound Waves

        
          
            Activity 7.21
          
        

        
          Fix one end of 
          
            a
          
           long slinky to a pole as in activity 7.18. Hold another end of the slinky and pull it a bit apart. Move your hand towards and away from you. Observe how the disk travels along the slinky.
        

        
          Move your hand up and down. Observe how the wave travels down the slinky.
        

        
          	
            What is moving along the slinky? 
            
              
                •
              
            
          

          	
            Have you seen waves produced on moving your hand towards and away from you?
          

        

        
          	
            Has the wave transmitted from one end to another?
          

          	
            Are the discs of the slinky equally spaced or grouped at one place and do
            they lie farther apart in another place?
          

        

        
          In the above activity you can see two kinds of motion as shown in the diagram. The disk of the slinky has moved forward and backward in the first diagram whereas in the lower diagram the slinky itself is moving up and down as the rope in the previous experiment. The particles in a sound wave travel as in the first diagram. When you give a jerk, vibration is transmitted to another end and bounces back to the origin. In such vibration the discs of the slinky remain condensed at one place and get expanded at another place. In this case, each disc of the medium is set into vibrational 
          
            motion
          
           in 
          
            directions
          
           parallel to the 
          
            direction
          
           of the wave transmission. This type of wave is called longitudinal wave.
        

        
          Sound is transmitted through the longitudinal wave from one place to another place in solid, liquid and gas. The moving of sound waves through a medium is called transmission of sound. In a sound wave the direction of particles of the medium and the direction of wave propagation are the same. The sound waves are transmitted in all the directions as the transmission of ripples on the surface of a pond.
        

        
          
            

          
        

        
          Process of Sound Propagation

        
          Vibration of sound must travel through something. It needs a solid, liquid or gas medium for its transmission. It cannot pass through an empty space or vacuum. The waves that move through matters are called Mechanical waves and the waves that move through vacuum are called electromagnetic waves. Solid, liquid and gas are made of particles. In solid and liquid particles are arranged in a fixed pattern and in gas particles are farther apart. When vibration is produced in any form of matter, there is transmission of a forward and backward movements of the particles. This results in the compression and expansion of the particles as a result the transmission of sound in a regular interval.
        

        Propagation of Sound Wave in different media

        
          Sound wave needs to travel through a medium such as solid, liquid and gas. It moves through these media because of the vibration of the molecules of the media. Sound travels through solid, liquid and gas at different speeds.
        

        Propagation of sound wave through solid

        
          The molecules in solids are tightly packed. When a solid object vibrates, the vibration is transmitted to the molecule. It is then transmitted to all the neighboring molecules around it. This enables the sound wave to transmit from one molecule to another. Therefore, sound travels faster in solid than in other media.
        

        
          
            Activity 7.22
          
        

        
          	
            
              Place your ear on the surface of your desk. Ask someone to scratch on the surface with the end of a ball pen. Did you hear the sound of scratching? Discuss how the sound is heard through a solid.
            

          

          	
            
              Manage two plastic or paper cups. Make a small hole at the bottom of each cup. Thread a string through the holes, and tie a matchstick to each end. Ask a friend to help you to pull the string tightly and to hold one cup to his/ her ear. Speak by putting your mouth near the cup. Ask whether your friend hears you or not. How does sound travel here?
          

        

        
          
            Activity 7.23
          
        

        Making a model stethoscope

        
          Manage a rubber tube of 1 metre length and two small funnels. Join the funnels to either end of the tube. Your model stethoscope is ready. Now put one funnel on a friend’s chest and other funnel on your ear. Can you hear the beat of your friend’s heart? Try with the ticking clock how it is heard.
        

        Propagation of sound wave through liquid

        
          In liquids, molecules are not tightly packed as in solid. They lie less apart than in solid. Because of such molecular arrangement it takes some time to transmit vibration to the neighboring molecule. Therefore, the speed of sound is less in liquids compared to solids.
        

        
          
            Activity 7.24
          
        

        
          Have a bucket of water and a ringing temple bell. Put the bell inside the water and ring the bell by shaking inside the water. Did you hear sound outside? How is sound heard outside? Discuss.
        

        
          Do you expect water animals to hear sound made outside of water or not?
        

        Propagation of sound wave in gas

        
          Molecules in gases are very far compared to solids and liquids. Because of the loose molecular arrangement, the disturbance given in a molecule takes longer time to transmit to another molecule compared to solids and liquids. Therefore, the speed of sound is the least in gas compared to solids and liquids.
        

        
          
            The sound we hear while talking is due to the transmission of sound through air. As we are submerged in air, all the sound we hear is transmitting through air.
        

        
          
            Fact to Know
          
        

        
          1 The speed of the sound is 330 m/s in air, 1480 m/s in water and 5120 m/s in (iron) solid.
        

        
          	
            The erupting volcano is the loudest natural sound on earth.
          

        

        
          Does sound travel through vacuum?
        

        
          Sound propagates by causing the particles in the medium to vibrate. It means sound needs a material medium i.e. solid, liquid or gas for its transmission. The space between the earth and the sun is empty i.e. vacuum. The explosion on the surface of the sun cannot be heard on earth. If we have to send messages to someone in space, we have to change the sound vibration into the electrical or radio signals.
        

        
          Check your knowledge

        
          	Fill in the blank spaces with the correct words.

        

        
          	
            The
            of an object produces sound in a medium.
          

          	
            Anything that produces sound is called
            of sound.
          

          	
            Sound propagates through
            wave.
          

          	
            Sound travels
            through a solid.
          

          	
            Sound cannot travel through a
            .
          

        

        
          	Choose the correct option from the given alternatives.

        

        
          	
            Sound is a kind of:
          

        

        
          	
            pressure
            ii. work
            ii. energy
            iv. force
          

        

        
          	
            In which of the following can sound not travel?
          

        

        
          i. solid
          ii. liquid
          iii. gas
          iv. vacuum
        

        
          	
            What is the correct order of the speeds of sound?
          

        

        
          i. gas > liquid > solid
          ii. liquid > gas > solid
        

        
          iii. solid < gas < liquid
          iv. solid > liquid > gas
        

        
          	
            What is the average speed of sound in the air?
          

        

        
          i. 330 m/s
          ii. 5120 m/s iii. 1430 m/s iv. 1500 m/s
        

        
          	Give reason for the following.

        

        
          	
            The speed of a sound is the least in gases.
          

          	
            Sound can travel fast through a solid.
          

          	
            Sound cannot travel through a vacuum.
          

        

        
          	Answer the following questions.

        

        
          	
            What is sound? How is sound produced in a medium?
          

          	
            What is wave? What does a wave carry with it?
          

          	
            
              What are the similarities and differences in the transmission of sound through solid, liquid and gas?
            

          

          	
            
              How is sound transmitted through air? Draw a diagram to show how sound wave reaches our ear.
            

          

          	
            
              Early North American people used to put their ear on the floor to hear sound of the hoofs of the horse of their enemy. Why did they put their ear on the floor rather than notice sound from the air? What is the advantage of hearing the ground? Describe these early people’s trick by making a reference to the nature of propagation of sound in solid and in air.
            

          

        

        
          
            

          
        

      
    
  
    
      
        
      

      Unit – 8 Electricity and Magnetism

      
        
          Learning Outcomes
        
      

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	explain the magnetic field and demonstrate the nature of the magnetic field around a bar magnet.

        	convert a magnetic substance into a magnet experimentally by stroking and electrical method list the methods of increasing the strength of a bar magnet of an electromagnet.

        	tell the uses of magnet in our daily life.

        	introduce a simple cell and discover the methods of making simple cell from lemon, and other fruits.

        	identify the commonly used electric symbols used in a circuit and draw a circuit diagram by using these symbols.

        	observe the production of heat on connecting a Nichrome wire with a cell,

        	tell the correct methods of using fuse and MCB to save a circuit and connected devices.

      

      
        
          
            
              New Word
            
          
        
      

      
        
          pole
        
        :
        each of the two points near the end of a magnet
      

      
        
          circuit
        
        :
        a complete path through which electricity
        can flow,
      

      
        
          nichrome
        
        :
        an alloy made of Nickel and Chromium.
      

      
        
          constantan
        
        :
        an alloy made of Copper and Nickel,
      

      
        
          heating element:
        
         a coil that gets heated when electricity passes through it.
      

      
        
          MCB
        
        : Miniature Circuit Breaker
      

      
        
          
        

        Magnetism

        Activity 8.1

        
          Bring a speaker of an old radio or a similar one. Did you see a black ring at the back of the speaker? Place some common pins and nails near it? What does the ring do to the pins and nails? Does it show the similar behavior with a piece of plastic, wood or glass? What is this ring called? 
        

        
          The black ring shown above is a magnet. It is a speaker magnet. All magnets have this property. Magnet can pull or attract iron nails, pins, iron filings, etc. The objects or substances attracted towards a magnet are magnetic substances. Anything that attracts magnetic substances such as iron nails, pins, etc. are called magnet. A magnet has a magnetic energy. Magnetic materials pull towards themselves because of this energy. Magnet is used in a speaker, electric motor, telephone, microphone, electric generator, etc. A magnet has different shapes.
        

        
          Before talking about how far a magnet shows its influence, whether we can make our own magnet, the area where the attracting power of magnet is centered, etc. let’s find out how the first magnet was discovered.
        

        
          According to Greek legend, magnet was invented by a shepherd named Megnes who lived in Magnesia, Greece, nearly 5000 years ago. When he was walking on a hill with an iron- tipped stick, the stick suddenly stuck to the ground. He pulled the stick with a force and tried to see what has done this. Once again he put the tip of his stick in the same place to find out whether the ground attracts his stick again. This time too the stick was pulled as before. He found blackish rock under the soil which had pulled his stick. This was the first magnet discovered in the nature. It was named as lodestone.
        

        
          
            

          
        

        
          Magnetic Field

        Activity 8.2

        
          Place a bar magnet on a plane surface. Put a plane sheet of white paper and put the magnet at the centre under the paper. Sprinkle iron filings onto the paper above the magnet. Observe how iron filings move and distribute on the paper.
        

        
          Has the magnet pulled all the iron filings towards it?
        

        
          Why can magnet not pull all the iron filings towards it?
        

        
          Are the iron filings evenly distributed around the magnet?
        

        
          Where are more iron filings gathered?
        

        
          In the above activity you have seen that all the iron flings are not pulled towards the magnet. A magnet cannot pull the magnetic materials beyond the certain region.
        

        
          All the magnets have their own capacity to attract a magnetic substance around them to a definite area. The power of attraction of a magnet towards itself is called magnetism. A magnet cannot attract a magnetic substance beyond a certain area. The region around a magnet up to where a magnet can attract a magnetic substance towards it is called magnetic field. A stronger magnet has wider magnetic field and a weaker magnet has a narrower magnetic field around it.
        

        Magnetic Poles

        Activity 8.3

        
          Put lots of common pins or paper clips on the surface of a piece of paper. Now take a magnet and place onto it and pick the magnet up. Observe carefully where pins are stuck mostly on the magnet. You can try the similar activity with a
        

        
          differently shaped magnet like horse shoe magnet, U-shaped magnet too.
        

        
          In activity 8.3 you have seen that most of the pins are stuck near to the end and there are very fewer at the middle of the magnet. It shows that a magnet does not pull the magnetic substance equally by every part of a magnet. Pulling of more pins near the end means it has stronger magnetism than the middle of the magnet. 
        

        
          
            It means magnetism is mostly concentrated near the ends of a magnet. The region at either end of a magnet where the magnet has the strongest magnetism are called the poles of a magnet. There are two poles in a magnet, they are North Pole and South Pole.
        

        Making magnets

        
          Have you ever tried how a magnet can be made? When you stroke a needle into a magnet about 5 times in one direction it will be a magnet. There are different methods of making magnet. Only a magnetic substance can be magnetized i.e make magnet. Non-magnetic substance cannot be made a magnet. Iron, Nickel and cobalt or their alloys are magnetic substance. The magnet made by the men are called artificial magnet. Following are the methods of converting a magnetic substance into a magnet.
        

        
          	
            Using a permanent magnet
          

          	
            Using electricity
          

        

        
          	
            
              Making a magnet using a permanent magnet
            
          

        

        
          A magnet can be made by bringing the magnetic substance in contact of a magnet. We can make a magnet by different ways using a permanent magnet. Stroking is one of the methods.
        

        
          
            Activity 8.4
          
        

        
          Place a large iron nail on a table. Hold a permanent magnet between your thumb and index finger pointing the North Pole downward. Touch the head of the nail with the end of the magnet. Keep touching
          and move to the tip of the nail. As you reach the tip, raise your hand and again touch the head of the nail as before. Never go back in the opposite way. Repeat the process about 25 times. Bring the pins or iron nails near another nail. Has this (the nail) attracted iron filings nail towards it? What pole is the head of the nail?
        

        
          In the above activity you have stroked the nail repeatedly in the same direction with the North Pole of the magnet. The end where you began the stroking with the North Pole has now become the South Pole. Thus the head of the nail is the South Pole and the tip is the North Pole.
        

        
          
            This is the method of making a magnetic substance by striking it (touching) with a permanent magnet. The magnet made by this method will be a temporary magnet. The striking can also be done in a number of ways. But you will not be studying them now.
        

        Activity 8.5

        
          Take a magnet out of a speaker and try to magnetize pins, blades, a short length of iron plate, etc. Did they get magnetized?
        

        Electrical Method

        Activity 8.6

        
          Manage an iron nail of 3-inch length, about metre long enameled wire and a cell (battery). Wind the complete length of the nail with enameled wire. Remove about one cm of insulation from both the ends of the wire. Connect one end with one pole and another end with another pole of the cell. Place an iron nail or pin near the head or tip of the nail.
        

        
          	
            Are the pins and iron filings pulled towards the nail?
          

          	
            Will magnetism change by increasing or decreasing the number of turns
          

        

        
          of wire around the nail?
        

        
          	
            What would be to the magnetism when the number of cells is added by keeping
          

        

        
          the turns of wire the same? 
        

        
          	
            Will the iron nail be still magnetized when one end of the wire is
          

        

        
          disconnected from the battery?
        

        
          	
            How is the pole of the magnet determined?
          

          	
            Where are such magnets used?
          

        

        
          The above activity tells that a magnet can be made by using electricity. The magnet made by passing electricity around a magnetic substance through an insulated wire wound around it is called electromagnet. 
        

        
          
            Magnet made in this way is temporary. Magnetism in electromagnet lasts as long as current passes through the coil.
        

        Uses of Electromagnet

        
          In electromagnet, electricity is passed when a magnet is needed and the supply of electricity is cut off when it is not used. Electromagnet is used in electric bells, electric motors, microphone, in steel factory, etc. Find out why electromagnet is used in steel factory.
        

        
          
            Activity 8.7
          
        

        
          Try making magnetic crane using electromagnet. Realize why electromagnet is important.
        

        Ways of Increasing magnetic strength of an electromagnet

        
          The magnetic strength of an electromagnet can be changed as required. The strength of an electromagnet can be changed by the following methods.
        

        
          	
            Increasing the number of coils or turns of wire. When the number of coils increases, the strength increases and when the turns of wire decrease, the strength decreases.
          

          	
            Increasing the flow of electric current through the coil. It can be done by adding the number of cells.
          

        

        
          
            

          
        

      
      
        
          
        

        Electricity

        
          Imagine the importance of electricity. Try listing out the appliances or equipment that use electricity. What will happen if there is no electricity? What would be the life like when there is no electricity?
        

        
          Electricity is an important form of energy. We use electricity for different purposes. It is used for cooking, making our room bright, ironing, making room hot or cool, washing clothes, etc. None of the electronic appliances such as TV, computer, radio, mobile, etc. work without electricity. Even the vehicles cannot move without electricity. Electricity is also used to run the giant machines in factories. Electricity is carried to our house through a cable. We use electricity for different purposes. Therefore, electricity is an inseparable part of modem life.
        

        Sources of electricity

        
          Electricity can be obtained from different sources. We get electricity from cell, generator, dynamo and solar cell or photo cell. Anything that produces electricity is called the source of electricity. These sources of energy convert any form of energy into electric energy.
        

        
          But there are basically two sources of electricity.
        

        Cell

        
          You might have seen a cell used in torchlights, toys, wall clocks, radios and remote control of your TV, etc. Vehicles such as car, bus, and motor cycle also use a number of cells joined together called battery. 
        

        
          
            A cell converts chemical energy into electrical energy. The electric energy from a cell is used to produce light, heat, sound, etc. There are different types of cells. You will study only about a simple cell here.
        

        Simple cell

        
          What could be the simple cell? If you have thought of the cell we use in torchlight, radio or toys as a simple cell then you are wrong. The cell we commonly use is called dry cell. Let’s carry out the following activity to know what a simple cell is, what are needed to make a simple cell and how it produces electricity.
        

        
          
            Activity 8.9
          
        

        Methods of making a simple cell

        
          To make a simple cell we need a beaker, small copper and zinc plates, dilute sulphuric acid, a dropper, two pieces of copper wire and a torchlight bulb. Fill half the beaker with water. Put a few drops of dilute sulphuric acid in it. Be careful while adding acid because it is corrosive in nature. Make small holes near the end of copper and zinc plates and connect them with wire. Dip the metal plates in the
        

        
          solution keeping the connected ends outside the solution. Now connect the other end of each wire to a bulb and observe.
        

        
          Does the bulb glow?
        

        
          How long did it glow?
        

        
          Can it be the source of electricity to use for long duration?
        

        
          How easy is it to carry from one place to another?
        

        
          What is the advantage of a dry cell compared to a simple cell?
        

        
          A simple cell transforms the chemical energy into electrical energy. It cannot produce larger amount of electricity. It produces electricity only for a short time. It cannot be carried from one place to another because of the unsafe chemical such as sulphuric acid in an open vessel. Therefore, we have to use different types of cell which produce current for a long time and can be carried easily.
        

        
          
            

          
        

        
          
            
              Activity 8.10
          
        

        
          Manage a lemon of a good size. Insert a copper plate and a zinc plate into the lemon at a certain distance. Connect the ends of the plates and the LED bulb with a copper wire as shown in the diagram. Also set up a similar arrangement with potato and apple. Observe whether the light bulb glows.
        

        
          	
            How did the light bulb glow?
          

          	
            How long did it last?
          

          	
            What kind of cell is this?
          

        

        
          Electricity is supplied to our house through a wire. It is distributed among different electrical appliances through wires. What makes the appliances function? What happens when we switch off the supply? Think.
        

        Activity 8.11

        
          Manage a dry cell, torchlight bulbs, 3 pieces of wire and a switch. Arrange them as shown in the following diagram. Turn the switch on and see what happens. What happens if the switch is turned off?
        

        
          	
            Did the bulb glow? Why?
          

          	
            What needs to be done to make the bulb glow?
          

          	
            What can be done to supply and cut off electricity in the above case?
          

          	
            What are the roles of a dry cell, copper wire and bulb?
          

        

        
          Electricity is also a form of energy. Electricity can be converted into light, heat, sound, etc. using different electrical devices. 
        

        
          
            Three things are needed for 
          electricity to function. A cell or a source, a conducting path or wire and a load such as a bulb are the things needed. The source provides electrical energy
        

        
          	
            e. electric current. The wire helps electricity to flow through it and the load converts electric energy into light, heat, etc. Therefore, electricity is made to flow in a definite path in order to function. The path for transmitting electricity is called electric circuit. An electric circuit includes the sources of current such as a cell, a conducting path or wire and a load. A switch can also be used in an electric circuit. A switch can cut off electricity.
          

        

        
          A cell and a dynamo or generator which give out electricity are the sources of electricity. The appliances such as bulb, heater, TV, etc. which function with electricity are called load. Wires are made of metals which conduct electricity through them and act as a conducting path. A switch may be used in a circuit which cuts off the supply of electricity when it is not needed.
        

        Closed and open circuits

        
          In the above activity you observed that when the switch was turned on, the light glowed but the bulb didn’t glow when the switch was turned off. When the switch is turned off, electricity cannot flow through the circuit and the load does not function. The electric circuit through which the electricity cannot flow is called open circuit. The electric circuit through which the load functions is called closed circuit.
        

        Symbols used in the circuit

        
          In an electric circuit different components used in the circuit are represented by using a schematic drawing called electric symbols. Symbols are much easier and less time-consuming than the drawing of real components. One of the circuits shown above can be written as follows using symbols. Isn’t it much easier to draw compared to the circuit shown above? 
        

        
          In the following table you will see the important electric symbols used frequently.

        Note : - Circuit diagram table consult with your teacher and your friends.

        Effects of current electricity

        
          Moving electric charge in a circuit is called current electricity. Current electricity may produce various effects such as light, heat, magnetic and chemical effect and so on. Here we discuss only the heating effect of current electricity.
        

        Heating effect of current electricity

        Activity 8.12

        
          	
            
              Place a dry cell, copper wire, nichrome or constantan wire and a switch on the table. Arrange a circuit by connecting all the components as shown alongside. Turn the switch on and wait a while.
            

          

        

        
          1 Did you observe nichrome wire getting hot?
        

        
          	
            Why is nichrome wire heated?
          

        

        
          	
            
              Observe the electrical appliances such as heater, electric kettle, electric iron, steam cooker, etc. under your parents supervision. 
            

          

        

        
          
            NB: Do not try to operate on your own. The coil of the heater should never be touched.
        

        
          The appliances such as heater, room heater, electric jug, steam cooker, immersion heater, etc. show the heating effect of current electricity. All of these appliances have Nichrome or Constantan coil. Electricity is passed into the coil and it produces heat. This effect of electricity is called heating effect of electricity. The heating effect of current electricity is used for warming up room, boiling water, cooking food or ironing clothes, etc. The coil used in these appliances is called heating element.
        

        Safety device

        
          Sometimes electricity in the circuit flows more than the capacity that our appliances run with. If a large amount of current flows above its limit then the appliances may be damaged and cause fire hazard. In order to prevent this a fuse or MCB is used in the circuit.
        

        Fuse

        
          Fuse is a short piece of wire that melts at low temperature and breaks the circuit. It is kept in the circuit. If the current flows through it, above the desired limit it breaks the circuit i.e. makes the circuit open. Thus it protects the appliances connected to the circuit when there is an overload of current. Fuse wire is kept either inside a ceramic case or inside a glass tube. When the fuse is blown off, then it is replaced with another fuse.
        

        
          
            

          
        

        
          MCB (Miniature Circuit Breaker)

        
          You knew that a fuse wire has to be replaced when it is blown off. It is a tedious job and every member of a family may not be able to do it. In order to avoid such a difficulty a similar but effective and convenient device is used. This device is called MCB. It is a well-advanced replacement of a fuse. MCB also cuts off the supply of electricity if there is overload of current in the circuit. Thus it helps to prevent the likely accidents such as fire hazard. It operates immediately when the switch of the MCB is turned on. There is no need to replace the fuse wire or fuse cartridge here. It is safer than fuse and it breaks the supply even with the rise of small current in a circuit.
        

        Summary

        
          	
            A simple cell converts chemical energy into electrical energy.
          

          	
            
              A path made by connecting a cell, load, conducting wire and a switch through which electricity can pass is called electric circuit.
            

          

          	
            
              When electricity is passed through a coil made of nichrome or constantan, it produces heat. This effect of electricity is called heating effect of current electricity.
            

          

          	
            
              The nichrome coil used in appliances such as room heater, cooking heater, and electric kettle to convert electric energy into heat energy is called heating element.
            

          

          	
            
              Fuse is a short piece of wire which melts itself and breaks the circuit when there is an excess flow of current in the circuit.
            

          

          	
            
              MCB is an advanced form of a fuse which disconnects the circuit when there is an overflow of current in it.
            

          

        

        Check your knowledge

        
          	Fill in the blank spaces with the correct words.

        

        
          	
            A magnet attracts
            substances.
          

          	
            The method of converting a magnetic material into a magnet by touching
          

        

        
          repeatedly in a definite pattern is called
          method.
        

        
          	
            The magnet made by using electricity is called………………..
          

          	
            A cell converts
            energy into electrical energy.
          

          	
            The acid used in a simple cell is
            acid.
          

        

        
          	
            Tick the correct statement and cross the wrong one.

        

        
          	
            Electromagnet is a permanent magnet.
          

          	
            There are two poles in a magnet.
          

          	
            
              The region around a magnet up to where the magnet attracts or repels magnetic substances is called magnetic field.
            

          

          	
            A bulb glows in an open circuit.
          

          	
            Fuse melts at low temperature.
          

        

        
          	Choose the correct answer from the given alternatives.

        

        
          	
            Which of the following is not a magnetic substance?
          

        

        
          	
            stone
            ii. common pin
          

        

        
          iii. iron filing
          iv. iron nail
        

        
          	
            What is true about a magnet?
          

        

        
          	
            magnet cannot be made artificially
          

          	
            lodestone is a permanent magnet
          

          	
            electromagnet is a temporary magnet
          

          	
            poles have stronger magnetism
          

        

        
          A. I and ii B. ii, iii and iv C. I and iv D. I, ii and iv
        

        
          	
            Which of the following is not a source of electricity?
          

        

        
          	
            electric motor
            ii. dynamo
          

        

        
          iii. cell
          iv. generator
        

        
          	
            A cell transforms:
          

        

        
          	
            electrical energy into chemical energy
          

          	
            chemical energy into electrical energy
          

          	
            chemical energy into heat energy
          

          	
            all of the above
          

        

        
          	
            What is true about a MCB?
          

        

        
          	
            it is being replaced by a fuse nowadays
          

          	
            it reduces the cost of electricity
          

          	
            it melts when an excess current passes through it
          

          	
            it is a protective device
          

        

        
          	Differentiate between the following.

        

        
          	
            Open circuit and closed circuit
          

          	
            Fuse and MCB
          

        

        
          
            

          
        

        
          	
            Give reason for following.

        

        
          	
            Electromagnet is temporary.
          

          	
            A simple cell cannot be used as a source of electricity.
          

          	
            MCB is a better alternative to a fuse.
          

        

        
          	Answer the following questions.

        

        
          	
            What is magnetic field?
          

          	
            Why are more iron filings attracted towards either end of a magnet?
          

          	
            
              What is electromagnet? When you are given a cell, an enameled wire and an iron nail, how you will make an electromagnet? Describe the process.
            

          

          	
            What are the factors affecting the magnetic strength of an electromagnet?
          

          	
            What is a source of electricity? Write two examples of it.
          

          	
            
              What is electric circuit? What are the necessary components of an electric circuit?
            

          

          	
            
              What would be the modem civilized life like if there is no electricity? Write your imagination.
            

          

          	
            What is a simple cell? Write its defects.
          

          	
            What is a heating element? Write its two examples.
          

          	
            Prepare a circuit diagram using the following circuit symbols.
          

          	
            
              Once there was a marriage reception in Ishaan’s house. The reception hall was decorated with colourful lights and a loud music was being played in the hall. During the programme the main fuse was blown off and the hall became completely dark and the music also stopped. Ishaan’s father suggested that fuse wire be replaced by a thick copper wire. Would it be a good idea to follow his suggestion? Write your view on it.
            

          

          	
            
              You found that the MCB was tied with a thread and the thread was fixed with a nail on the wall in your friend’s house.
            

          

        

        
          	
            Is it good idea to do this?
          

          	
            What could be the possible hazard of this?
          

          	
            What should have done to keep the circuit safe?
          

        

      
    
  
    
      
        
      

      Unit - 9 Matter

      
        
          Learning Outcomes
        
      

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	define mixture and heterogeneous and homogeneous mixtures.

        	introduce and list the mixture in accordance to the size of the components,

        	know that solution is a homogeneous mixture formed by mixing a solute in a solvent,

        	prepare a list of the uses of solution in our daily life.

        	demonstrate the methods of separating a solute from a solution by evaporating and centrifuging.

        	tell different methods of separating mixture.

        	tell and explain the separation of mixture by distillation.

        	explain the local methods of distillation in local communities.

        	separate different pigments from the mixture by paper chromatography and tell the ways colours get separated.

        	demonstrate and explain the separation of mixture by centrifuging.

      

      New Words

      
        
          centrifuge:
        
         a machine that turns a container round with a fast speed 
      

      
        
          condenser:
        
         a piece of device that changes vapour into liquid 
      

      
        
          fermentation:
        
         process of breaking down a substance into simpler forms by bacteria, yeast, etc.
      

      
        
          swirl
        
        : move in a spiral pattern
      

      
        
          churning:
        
         shaking with a violent motion
      

      
        
          There are different substances around us. They have different shapes and sizes. Some of them are light and some are heavy. Some of them have fixed shapes, some flow down and some rise up. They may be solid, liquid or gas. Many of them have their own mass and volume. Whatever shape, size, colour, state they have all of them are matters. Matters may be pure and impure. Iron, copper, water, salt, etc. are pure matter or pure substances. Soil, air, muddy water, salt solution are impure substances. These are called mixture.
      

      
        9.1 Mixture

        
          You have heard about elements such as oxygen, iron, copper, gold, etc. They are the pure substances because they are made of single substance or matter. You also have come across the substances such as soil, milk, honey, air, curd, brass, etc. Do you think they are also made of only one kind of matter? They are not pure substances. We know there are particles of rocks, decayed matters, sand, minerals, etc. in soil. Similarly, air is made of nitrogen (gas), oxygen (gas), carbon dioxide (gas), inert gases, water vapour, etc. Brass is made by melting copper and zinc together. The substance made by mixing two or more substances with it, is mixture. Each part of the mixture by which it is formed is called components of mixture. Air is a mixture and different gasses and water vapour are its components.
        

        Types of mixture

        
          In a mixture, different substances are not mixed in a definite proportion. Sometimes different components can easily be seen and be separated physically. In rice, there may be a few other grains, grains of stone, husk, etc. They can easily be seen. But we cannot see salt and sugar in a solution of Jeevan Jal. We also cannot see different gases in air as well. Depending on how the component parts of a mixture lie in it, mixture can be classified as:
        

        
          	
            Homogenous mixture b. Heterogeneous mixture
          

        

        
          
            Activity 9.1
          
        

        
          Manage two glasses. Pour water in each glass as shown. Place them on the table. Put a spoonful of salt in one glass and the same amount of sand in another glass. Stir both the mixtures with a glass rod or a spoon. Observe what you can see in those glasses. Now leave both the glasses on the table to let them remain undisturbed for half an hour. Observe the mixtures of the glass.
        

        
          
            Can you see salt particles in the salt solution?
        

        
          Are the sand particles easily visible in the mixture?
        

        
          Are the salt solution and sand and water are of different kinds of mixture?
        

        
          In the above activity you can see that the sand mixed with water has remained separately at the bottom of the glass. They can be distinctly seen. They are also not mixed uniformly throughout the mixture. But in the salt solution salt is mixed uniformly water. We cannot see different components of mixture separately as in the sand-water mixture. When different components are uniformly mixed together in a mixture and each component cannot be seen distinctly, it is called homogenous mixture. Salt solution, soda water, sugar solution, air, etc. are the examples of homogeneous mixture. The mixture in which its components are not distributed uniformly and each part of mixture can easily be seen, it is called heterogeneous mixture. Sand water, muddy water, 
          
            Kwanti,
          
           rice mixed with other grains are heterogeneous mixture.
        

        
          
            Activity 9.2
          
        

        
          Prepare a mixture by mixing pure substances such as oil, chalk powder, copper sulphate, spirit, sugar, saw dust and wheat flour with water. Stir the mixture properly and observe if any of them dissolves. Now list the mixture as homogenous mixture and heterogeneous mixture.
        

        
          
            Types of mixture
          
        

        
          Based on the size of the components present in the mixture, it can also be classified as solution, colloids and suspension.
        

        
          
            a. Solution: 
          
          Solution is a homogenous mixture where the size of the particles are less than 1 nanometer i.e 0.000001 mm. A solution is transparent and light can pass through it easily. The solid particles do not settle at the bottom in solution because of the extremely smaller size. Solution can be obtained by dissolving soluble substances in a liquid e.g. salt solution, sugar solution.
        

        
          	
            
              
                Suspension: 
              
              Suspension is a heterogeneous mixture that contains a larger size particle in a liquid. The particles in a suspension are larger than 0.01. The solid particles of a suspension can be filtered. When the suspension is
              kept undisturbed, the solid particles settle at the bottom. Light cannot pass through a suspension as in solution. Chalk dust in water, wheat flour in water, muddy water, etc. are the examples of suspension.
            

          

        

        
          
            

          
        

        
          
            
              C. Colloid: 
          
          Colloids is mixture that contains particles smaller than that of suspension and larger than that in the solution. It is an intermediate between solution and suspension. In colloid, solid particles do not separate out as in the suspension. Unlike solution, colloid scatters light when a beam of light falls on it. Blood, ink, smoke, milk, etc. are some examples of colloid.
        

        
          	
            
              Solution
            
          

        

        
          You know what a homogeneous mixture is. Can we see the different components in this type of mixture? Is sugar solution taken from the bottom sweeter than the one taken from the top? Discuss among yourselves.
        

        Activity 9.3

        
          a. Hold a glass and fill it with water to its half. Dissolve a spoonful of salt. Place the glass on a table undisturbed for some time and observe.
        

        
          What did you observe in the glass?
        

        
          Are you able to see salt particles in the mixture?
        

        
          b. Mix different types of solid such as flour, copper sulphate, sugar, spirit, powdered naphthalene ball, etc. Did you get the mixture as that of salt and water? Why or why not?
        

        
          
            The homogeneous mixture formed by mixing two or more substances together is called solution. In a salt solution the salt particles are uniformly mixed with water and look uniform throughout. It is not possible to see the salt particles distinctly. Two components of a solution are called solute and solvent. A solution is formed by mixing a solute with a solvent.
        

        
          The substance that dissolved in other substances is called solute. The substance into which solute dissolves is called solvent. In a salt solution, salt is the solute and water is the solvent. We may dissolve several solutes in water to make a solution. Rehydration solution used to replace fluid in our body has dissolved salt and sugar with water. Lemonade drinks can be prepared by dissolving sugar, baking soda and lemon juice in water.
        

        
          Solution = solute + solvent
        

        Examples of solution, solute and solvent

        
          We use different types of solution in our day-to-day life too. Some examples of solution are given below.
        

        
          
            
              Solution
            
          
          
            
              Solute
            
          
          
            
              Solvent
            
          
          
          
            
              Salt solution
            
          
          
            
              Salt
            
          
          
            
              Water
            
          
        

        
          
            
              Sugar solution
            
          
          
            
              Sugar
            
          
          
            
              Water
            
          
        

        
          
            
              Soda water
            
          
          
            
              Sugar, baking soda
            
          
          
            
              Water
            
          
        

        
          
            
              Lemonade
            
          
          
            
              Baking soda, lemon juice, sugar Water
            
          
        

        
          
            
              Paints
            
          
          
            
              Different pigments
            
          
          
            
              Oil
            
          
        

        Separation of solute from solution

        
          A solution is obtained by dissolving a solute in a solvent. There may be different types of solvent or solution used in a solution. Sometimes the solute mixed in a solvent may be denser or in other times the solvent itself may be denser than the solute. Different methods of separation can be applied depending on the nature of the solute dissolved in a solvent.
        

        Churning method

        Activity 9.4

        
          Ask your parents or elders to collect cream out of one litre of milk separately in a large bowl for 4-5 days. Put it in a tall water jug. Add some cold water to it. Now using your hand agitate or swirl the mixture. Do it patiently as it takes some time. Remove your hand and observe whether butter is formed. If butter is formed, add some water to bring the butter to the top.
        

        
          	
            Why did the butter float on the surface?
          

          	
            What can be done to speed up the process?
          

          	
            What is used to extract butter from the milk or curd in our village?
          

        

        
          
            

          
        

        
          
            
              NB: 
          
          This is an activity that needs to be carried out in your own house under your guardian’s supervision.
        

        
          You might have seen 
          
            Theki
          
           and 
          
            Madani
          
           used for churning curd to get butter and whey separately. It is the similar process as you did in the above activity. The fermented milk called curd is kept in the wooden container called Theki. 
          
            Madani 
          
          with the wooden blade is dipped into the curd and water mixture and churned until butter appears on the surface of the whey. Water is added to bring the butter near the mouth of the 
          
            Theki. 
          
          The butter is extracted with a hand leaving behind the whey in 
          
            Theki.
          
           Thus the solute (butter) is separated from the solvent (whey) by churning. To fasten the process, an electric driven chumer i.e 
          
            Madani
          
           is used in the urban areas.
        

        
          There are different types of solution used in our house. Observe yourself and with your elder’s assistance make a list of the types of solution and write what they are used for. Prepare a list in the format given below. You may present your list in your class. You can compare your list with that of your friend.
        

        
          
            
              S.N.
            
          
          
            
              Names of the solution
            
          
          
            
              Use
            
          
        

        1.

        
          	

        

        
          We eat different types of food which are mostly solid. Are the nutrients of food absorbed in our body in the solid form? When the food is digested, our body absorbs it in the form of a solution. We put manure onto plants. Manure is also not absorbed in the form of solid. It gets dissolved in water and plants absorb the solution of the manure and fertilizer. The uses of solution in our daily life can be listed as follows.
        

        
          	
            Plants absorb water and minerals for the preparation of food through their roots from the soil in the form of solution.
          

          	
            The digested food is absorbed in the bloodstream in the form of solution.
          

          	
            Aquatic animals and plants get their oxygen requirement from water. It is also a solution formed between a liquid and gas.
          

          	
            Medicine syrups, beverages such as fizzy drinks and juices are all solution.
          

          	
            Ink, paints, liquid soap, cleansers, mineral water are solution too.
          

        

        
          
            

          
        

        
          Separation of mixture

        
          Mixtures such as tea, juice, coffee are welcoming as we drink and like them. But mixtures are annoying as well because more than one substance are present in them which have to be removed from them. We have to keep certain components apart or separate from the mixtures. Husk/chaff, sand grains and other grains, are not desired in rice. They have to be removed from the rice grains. The process of keeping different components of a mixture apart is called separation of mixture. We obtain pure or desired substance by applying different methods of separation.
        

        Method of separation of mixture

        
          Before we talk about the method of separation, let’s see how a mixture is formed. Different components are intermingled with each other in a mixture. Depending on the type of component present in the mixture it may be formed as follows.
        

        
          	
            
              solid and solid : 
            
            e.g brass, soil, rice mixed with husk and other grains.
          

          	
            
              solid and liquid
              :
            
            e.g. salt solution, sugar solution, flour in water.
          

          	
            
              solid in gas
            
            :
            e.g. dust particles in air, smoke, etc.
          

          	
            
              liquid and liquid
              :
            
            e.g. water and alcohol, oil and water, milk and water, etc.
          

          	
            
              liquid and gas
              :
            
            e.g. lemonade, soda water, soft drinks, aerosol, etc.
          

          	
            
              gas and gas 
            
            : e.g. air
          

        

        
          Different methods of separation can be applied depending on the type of components present in the mixture. Mixture can be separated by sedimentation, decantation, filtration, evaporation, distillation, sublimation, etc. But at this level, you will be studying only about evaporation, distillation, chromatography and centrifuging.
        

        Evaporation

        
          
            Activity 9.6
          
        

        
          Manage a little water in a sauce pan and dissolve half a spoon of salt in it. Heat the mixture with a flame. Observe what is rising from the vessel. Keep on heating until all the water in the vessel is used up.
        

        
          Where has the water gone?
        

        
          What is left on the sauce pan?
        

        
          Can you apply the similar method for sugar solution?
        

        
          Are you able to get both solute and solvent by this process?
        

        
          What could be done to obtain both solute and solvent?
        

        
          
            The process of separating solid (solute) by heating its solution is called evaporation. When a solution is heated slowly, the solvent evaporates and the solid i.e. solid is left in the vessel. Salt is obtained from sea water by this process.
        

        Distillation

        Activity 9.7

        
          Manage a kettle with a spout. Fill the kettle with water-about one fourth of its volume. Boil the water and put a plate with cold water near the rising steam carefully. Also place another vessel just below the plate you are holding. Observe the process.
        

        
          	
            
              What is happening to the water in the kettle?
            

          

          	
            What does the steam contain?
          

          	
            Why is the water dropping from the lower surface of the plate?
          

          	
            
              If sugar is mixed with water, is the sugar also going along with the vapour or does it remain in the kettle itself?
            

          

        

        
          In the above activity, when water in the kettle is heated, it boils to form water vapour or steam. Steam on cooling on the surface of cold plate changes into water again. This can be collected in a separate vessel. If the water kept in the kettle is a salt solution, only the water evaporates but the salt remains as it is in the kettle. Salt needs a high temperature to boil. So it is not affected. We have condensed the water vapour into water and collected in a separate vessel. We can make a separate arrangement to condense water vapour or steam in a separate vessel in the science lab. It is called condenser. The process of boiling a liquid by heating and condensing the steam back to the liquid by cooling is called distillation. We can separate salt and water from the salt solution by distillation.
        

        
          Is it possible to separate soluble liquid from its solution in water? Alcohol is soluble in water. Water and alcohol boil at different temperatures. Alcohol boils at lower temperature. When the mixture of these two liquids is heated, alcohol
        

        
          
            boils first and forms its steam. If the steam is condensed, we get alcohol and the water is still a liquid and remains in the vessel. Thus it is possible to separate soluble (miscible) liquids by distillation process. 
        

        Activity 9.8

        
          Let’s separate salt and water from a salt solution. Arrange the distillation apparatus as shown alongside. Pour salt solution into a flask. Connect the flask with the condenser
          and arrange the flow of cold water through it. Place a beaker to collect the condensed liquid.
        

        
          Heat the mixture to boil the liquid. The vapour travels through the condenser and changes into water again. The water collected in the beaker is a pure water as it is collected by condensing the water vapour only.
        

        Use of distillation

        a. Distillation as a local technology

        
          There is a system of making alcoholic beverages at home in certain communities in our country. To prepare alcohol, fermented cereals such as millet, maize, and rice are mixed with water and kept in a huge metal vessel. An earthen pot with a separate pot is kept to collect alcohol at the base of this earthen pot. The mouth of the earthen pot is covered with a metal pot with the pointed end bottom. The metal pot is filled with cold water and kept on the mouth of the earthen pot. It is sealed around with the wet clothes to prevent the loss of steam when the mixture is heated, alcohol forms vapour and condenses back into liquid (alcohol). When temperature increases, water starts boiling and forms vapour. The alcohol made by this method is not pure.
        

        
          
            Essential and aromatic oil can also be extracted from plants by distillation. Sea water is extremely salty and is not drinkable. Sea water can also be purified by this process.
        

        b. Distillation in industries

        
          Distillation process is used in different types of industries. It is used in oil refining, purification of water, production of alcohol, etc. In industries the distillation process is a bit complex. There is a repeating process of multiple distillation to separate a mixture of different liquids into different components in their respective boiling temperatures. It is called fractional distillation.
        

        Chromatography

        Activity 9.9

        
          Hold a blotting paper. Put a drop of black ink and observe. Has the black ink separated into different colours? How are colours separated?
        

        
          When we put a drop of ink on a bloating paper, it (the ink) wets the paper and water spreads around the paper. Not only water, sometimes, the ink splits into colours and slowly moves across the page. This is a chromatography. Chromatography is method of separating mixture. Mixture of dyes like ink is prepared using water as a solvent. Because of the solvent, the colour moves on the surface of paper, clothes, chalk, etc. These are called adsorbing mediums. When colour mixture is poured onto the adsorbing medium, it travels at different rates. That is how they separate into different colours. The process of separating dissolved substances from one another due to different rates of movement on the adsorbing mediums is called chromatography. This is a method of separating and identifying dyes present in the dye mixture.
        

        Activity 9.10

        
          Manage a piece of filter paper and make in it a round hole about the size a ball pen can just pass through. Manage another piece of filter paper and make a roll out of it. Put a drop of black ink to make a pea-sized spot near the hole and let it dry. 
        

        
          
            Put the paper at the top of a beaker containing half of the beaker. Insert the roll of filter paper you made and lower it to dip in water as shown in the diagram. Wait for 2 hours and observe the filter paper.
        

        
          	
            
              What do you observe?
            

          

          	
            
              Which colour has reached farthest and which has remained near the origin (spot)?
            

          

          	
            What can you conclude from this?
          

        

        
          Here the roll of the filter paper dipped into the water acts as a wick of oil lamp. It carries the solvent (water) to the adsorbing medium and carries the pigment with it. The colour, which is more soluble, travels further and the less soluble colour remains near the spot/origin.
        

        Activity 9.11

        
          Cut paper towels into long strips of 2-inch width. Draw a thick and heavy one cm long line in black ink above the edge. Hang the strip of the paper over the edge of the glass of water so that the paper strip touches the water, but not the line. Keep it well above the water level. Keep watching how the colour separates and spreads on the paper as water travels up the paper.
        

        
          	
            What has spread the colour on paper?
          

          	
            Why is black ink used?
          

        

        Application of chromatography

        
          	
            Chromatography technique is used in food industry, chemical industry, pharmaceutical industry, hospital labs, research centres, etc.
          

          	
            Chromatography in labs and research centres is used to detect the chemical by separating its components of a substance.
          

          	
            Chromatography is used to detect narcotics, drugs and poison in biological specimens in hospitals. It also helps to detect the chemicals from the blood samples and urine.
          

          	
            A mixture of dyes can be separated and detected from the mixture of dyes.
          

        

        
          
            Crush the brightly coloured petals such as rose petals in a mortar by mixing alcohol with it. Filter the colour extract of the flower. Make a dark spot on the strip of a paper towel and put it in a tall jar containing one-centimeter-deep alcohol at the bottom. Observe whether it separates into different pigments. You may try with red cabbage juice or beetroot juice in water as well.
        

        Centrifuging

        Activity 9.12

        
          Manage a plastic bottle of moderate size. Put a little chalk dust and sand and mix them with water. Fix a cap to the bottle and tie its mouth with a fine rope. Go to an open place. Rotate the bottle in a circular path for some time safely.
        

        
          	
            
              Did you observe the layer of sand at the bottom and the chalk dust lying above it?
            

          

          	
            
              Can you say why the sand moves to the bottom?
            

          

          	
            
              What is the water like above the layer of the solid?
            

          

        

        
          You observed that small amount of two solids mixed with water separated when moved with a speed in a circular path. Here the sand and chalk dust are heavier particles than water. When the mixture is rotated with a speed, the heavier particles settle at the bottom and the lighter particles remain at the top. The process of separating insoluble substance from a liquid by rapid rotation of the mixture in a circular path is called centrifuging. The apparatus used in the lab for this process are called centrifuge. It is effective if there is a small amount of solid mixed with a liquid. Modem lab also uses a centrifuge in the separation of heavier blood cells and plasma from blood. The separation of butter in churning curd or milk is also a centrifuging process.
        

        
          Two types of centrifuge are used in the lab. They can be hand- operated or electric centrifuge. Both types of centrifuge use a special type of test tube as shown in the figure. The mixture to be separated is kept in this test tube and kept inside the machine. There are definite places to put them securely. Test tubes are rotated with an electric motor. When the test tube is rotated with a speed, the heavier solid remains at the bottom.
        

        
          
            

          
        

        
          Summary

        
          	
            Mixture is a substance made by mixing different substances together e.g. salt solution, air, milk, etc.
          

          	
            Depending on the types of the components of a mixture, the mixture may be homogeneous (mixture) and heterogeneous (mixture).
          

          	
            When different components of a mixture are mixed equally, it is called a homogeneous mixture e.g. air, salt solution.
          

          	
            The mixture in which substances are not evenly mixed, is called a heterogeneous mixture e.g. mixture of sand and water, rice with other grains, etc.
          

          	
            Churning is a process of separating lighter solid on the surface of a solvent by agitating the solution.
          

          	
            The process of separating a solid i.e. solute by evaporating liquid from a solution is called evaporation.
          

          	
            The process of separating denser and lighter components of a mixture by rotating the mixture with speed is called centrifuging.
          

          	
            The process of converting a liquid into its vapour and cooling the vapour back to the pure liquid is called distillation.
          

          	
            The process of fast moving substance and slow moving substance on the adsorbing media such as filter paper, chalk, etc. using a solvent is called chromatography. We use paper chromatography to detect and separate pigments from mixture.
          

          	
            Solution is a homogeneous mixture formed by dissolving a solute into solvent e.g. salt solution, air.
          

        

        Check your knowledge

        
          	
            
              Fill in the blank spaces with the correct words.
            
          

        

        
          	
            The substance made by mixing two or more substances together is called
          

          	All the components are equally mixed in .

          	Coloured substances can be separated and detected by .

          	of fermented milk separates butter and whey.

          	A dissolved solid can be separated from a solution by .

        

        
          
            

          
        

        
          	
            
              
                Tick the correct statement and cross the wrong one.
            
          

        

        
          	
            Muddy water is a homogeneous mixture.
          

          	
            Air is a homogeneous mixture.
          

          	
            Alcohol can be made by evaporation.
          

          	
            Blood cells are separated by centrifuging.
          

          	
            Salt can be separated from sea water by evaporation.
          

        

        
          	
            
              Choose the correct option from the given alternatives.
            
          

        

        
          	
            When sugar is mixed with water, it forms:
          

        

        
          	
            solvent
            ii. solution
          

        

        
          iii. heterogeneous mixture
          iv. solute
        

        
          	
            Which of the following is the mixture separating method?
          

        

        
          i. evaporation
          ii.
          chromatography
        

        
          iii. distillation
          iv. all of the above
        

        
          	
            Which of the following is a heterogeneous mixture?
          

        

        
          i. rice mixed with other grains ii. sugar solution iii. soda water
          iv. air
        

        
          	
            The alcohol obtained by simple distillation is not pure because:
          

        

        
          	
            alcohol starts boiling after water on further heating
          

          	
            water starts boiling after alcohol on further heating
          

          	
            alcohol and water have the same boiling temperature
          

          	
            both (i) and (ii)
          

        

        
          	
            Ink is a mixture of different colouring substances which is soluble in:
          

        

        
          i. alcohol
          ii. soft drinks
        

        
          iii. water
          iv. chemicals
        

        
          	
            
              Differentiate between the following.
            
          

        

        
          	
            homogeneous mixture and heterogeneous mixture
          

          	
            solute and solvent
          

        

        
          	
            
              Give reasons.
            
          

        

        
          	
            Salt solution is called homogeneous solution.
          

          	
            Butter remains on the surface of whey while churning.
          

          	
            Small amount of solid in a liquid can be separated by centrifuging.
          

          	
            Alcohol can be separated from its mixture with water by distillation.
          

          	
            Water and salt can be separated from the salt solution by evaporation.
          

        

        
          	
            
              Answer the following questions.
            
          

        

        
          	
            What is mixture? Write its two examples.
          

          	
            
              What types of mixture are called heterogeneous mixture? Explain with two examples.
            

          

          	
            
              How can you say that salt solution is a homogeneous mixture?
          

          	
            
              What do you mean by the separation of mixture? Mention any three methods of separation of mixture.
            

          

          	
            What is distillation? What types of mixture are separated by this method?
          

          	
            When and where is centrifuging used in the separation of mixture?
          

          	
            
              Which method is used to separate different components of ink? Explain why you have chosen this method.
            

          

          	
            Write any three uses of solution in our daily life.
          

          	
            
              Why is a mixture of water and alcohol called solution when a solid does not dissolve in it?
            

          

          	
            
              You are given two glasses of clean and clear water. Know that one of the glasses has solution of unknown solid. How do you find out which glass has solid dissolved in it?
            

          

          	
            
              Wheat flour (Maida) mixed with water and the wheat flour mixed with milk look much similar but the mixture of Maida and water is a heterogeneous mixture and the mixture of Maida and milk is a homogeneous mixture. Why?
            

          

        

      
    
  
    
      
        
      

      Unit – 10 Materials used in Daily Life

      
        
          Learning Outcomes
        
      

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	prepare a list of chemicals used in everyday life.

        	identify the differences between metals and non-metals with the help of their physical properties.

        	define minerals and tell the properties and uses of minerals, prepare a list of minerals found in our country.

        	mention the uses of iron, copper and gold in everyday life.

        	explain the harmful effects on the environment due to the uncontrolled use of minerals.

      

      New Words

      
        detergent : water-soluble cleansers as ordinary soaps but with better cleaning action than the soaps.
      

      
        sucrose : common sugar
      

      
        bleaching : remove colour from something
      

      
        stain : mark on the surface which is difficult to remove.
      

      
        conductor : material or device of transmitting heat or electricity through it. sonorous : capable of producing deep ringing sound.
      

      
        GPS : Global Positioning System.
      

      
        
          We use different materials in our daily life. Different things are in use in the kitchen, bathroom, garden, yard and other areas. We have different types of cooking utensils, cutleries, storing vessels and so on. We have different things such as rice, flour, lentils, salt, spices, salt, sugar for preparing our food. We have (cleaning) materials for washing clothes and utensils. We may have tools such as spades, sickles and trowels to work in the kitchen garden. Iron, cement and aluminum are used as construction materials. We decorate our house with different materials and also wear different types of ornaments to appear attractive and to go with the latest fashion world. These are some of the materials used in our daily life.
      

      
        Look at the following diagram and identify what are shown and where they are used.
      

      
        Some useful chemicals

        
          By the term ‘Chemical’ you may think of something stocked in the shelf of a lab. Different materials we use in our house are also chemicals.
        

        Activity 10.1

        
          	
            
              Collect the names of different types of materials used in the preparation of food. Include the materials kept in your house or purchased from outside. Also include the substances that are added during the preparation of the food. Compare the list with that of your friend.
            

          

          	
            
              Collect the names of the materials used inside or outside your house for cleaning and solitary purpose. Compare your list with that of your friend and add some move.
            

          

        

        
          You know that several things are used for the preparation of food and for keeping ourselves and our surroundings clean. Do you know what are available in the nature and which are produced in the factories? We get oil, ghee, butter, salt, different types of grains, lentils, and spices from the nature. But the baking soda, sweeteners, etc. are man-made things. Tooth paste, chemical fertilizer, which are use for increasing fertility of land, insecticides used to the protection of crops are artificial things. In this section you will be studying about the things used in making our food and cleaning purpose.
        

        
          A. Chemicals as food materials

        
          We do not eat food as they are obtained from the nature. We cook them, bake them or fry them to make them suitable for eating. We prepare different varieties of things to prepare food of different tastes and aroma. We obtain sweet, sour and salty taste after mixing our food with other stuffs and chemicals. Certain foods are made hot by adding chili or black pepper powder.
        

        Activity 10.2

        
          Prepare a list of the food that you eat as regular meals and on certain occasions. With the help of your elders write what ingredients are added to prepare these foods. Also mention the taste of such food as in the following table.
        

        
          	
            Does a food have more than one taste?
          

          	
            What other than chili, makes our food hot?
          

          	
            
              What can be used in place of 
              
                ChukAmilo
              
               or lemon juice while making pickles?
            

          

        

        Baking Soda

        
          We use baking powder as a raising agent to make bread, cookies biscuits, cakes, and 
          
            Sellroti.
          
           It is the chemical that helps to make bread fluffy/spongy. Salt used in almost every foodstuff is also a chemical. Fruits have different tastes because of the different chemicals in them. Lemon, tamarind, hug plum, etc. are sour because of the sour chemicals in them. Sugar which is also a chemical is used to make our drink and pudding sweet.
        

        
          The bread made of dough mixed with baking powder is fluffy or spongy. 
        

        
          
            It is also used to make cakes, cookies, etc. It is a chemical called sodium bicarbonate. It is obtained from minerals. In a bakery, yeast is also used to raise dough. Yeast/ sodium bicarbonate makes bread spongy.
        

        
          
            Activity 10.3
          
        

        
          Have two bowls and put one cup of wheat flour in each cup. Put one spoonful sugar and a pinch of salt in one. Put the same amount of sugar, salt and one fourth spoon of baking soda in another. Add some water and make dough. Cover the dough with a clean piece of cloth and leave it for an hour. Remove the cloth and observe the dough.
        

        
          	
            Which dough is raised?
          

          	
            What has helped to raise the dough?
          

          	
            Which bread will be fluffy or spongy?
          

        

        
          Sodium bicarbonate is also used in preparing soft drinks such as soda water or lemonade. It also helps to reduce the stomach acidity. We should be careful while using baking soda as antacid. It may cause vomiting, diarrhorea, bloating of stomach if it is used in excess.
        

        Common Salt (Sodium Chloride)

        
          Common salt is another chemical used almost in every kind of food. Salt is a mineral. It is obtained from the sea water or mined as rock salt. The chemical name of common salt is sodium chloride. Rock salt is not pure sodium chloride. Sodium chloride is soluble in water. It is one of the most essential minerals
          to our body. The necessary requirement of sodium is provided to out body by common salt.
        

        
          
            We use salt to get salty taste. It also helps to preserve food such as pickles, fish, olive, and cheese. Besides eating, it is also used in making soap, baking soda, caustic soda, rubber, paper, etc. Wounds are cleaned with a salt solution, saline water used as intravenous liquid is a salt solution. Rehydration salt contains salt in it.
        

        
          Common salt needs to be used in an optimum amount. Excess of common salt or sodium chloride causes rise in blood pressure. Excess salt consumption is also bad for kidneys and heart. We should be careful while eating extra salted food.
        

        
          In our country iodine compound is mixed with common salt. Lack of iodine in our body causes cretinism and goiter to develop in our neck. Iodine is needed for the physical and mental development and for preventing the development of goiter in our neck. You don’t need to worry about the supply of iodine, our body is getting iodine from common salt. Do you know why 
          
            ‘Ayo Noon’
          
           is written on the packet of salt?
        

        Sugar or sucrose

        
          Sugar is another chemical used to enhance the taste of our food. It has a sweet taste. It is also soluble in water. The chemical name of sugar is Sucrose. Sugar is mainly prepared from the sugarcane juice. We also get sugar from fruits such as mango, grapes, banana, pineapple, pears, etc. Honey is also a good source of sugar. Sugar is found in the form of glucose in our blood. We use sugar to prepare sweet dishes. Chocolates, ice-cream, cakes, etc. are too sweet to taste because of more sugar in them. Sugar is an essential component of soft drinks. Sugar helps to prevent the growth of bacteria and mould. Sugar helps to preserve colour and flavor of packed food.
        

        Ghee and oil

        
          Ghee is an important ingredient of Nepali cooking. We get butter from the milk of cows and buffaloes. When we melt butter, all the water evaporates from it and we get ghee. It may remain as solid or liquid depending on temperature. 
        

        
          
            Ghee is a kind of fat. Ghee is used mainly for frying purpose. Sweets and special cuisines during our festivals are made using ghee. It also helps to keep our skin moist and soft.
        

        
          The smooth and sticky liquid obtained by pressing oil seed such as mustard, rapeseed, sunflower seed,
           soybean, olive, flax seed, etc. is called oil. Oil is also a good source of fat. As ghee, it is also used in frying food. We may apply oil to our body and hair.
        

        B. Chemicals used as cleansers

        
          
            Activity 10.4
          
        

        
          What kinds of chemicals are used as cleansers? Make a list of the chemicals used as cleansers in your house. Has anyone in your family applied any safety precautions while using these cleansers? You can discuss the safety precautions in using cleansers in your school as well.
        

        
          Water is the most commonly used liquid for cleaning and washing. But water alone cannot clean everything effectively. Therefore, we use soap, shampoo, detergents, bleaching solution, stain remover, kitchen cleaner, glass cleaner, brass cleaner, etc. These cleansers are used for cleaning body and washing hair, floor, kitchen utensils, glass surface, tiles, and brass items respectively.
        

        phenol

        
          We use phenol in our bathroom. It is soluble in water. Phenol dissolved in water forms a white solution. Phenol is not used for cleaning but it is a good germ killer. It is a poisonous chemical. Therefore, we should wear hand gloves to handle this chemical. Our eyes should be protected from phenol. It is also irritating to skin. It is used not only as germicidal but also as a deodorizing agent in the air. It also helps to keep flies and other insects away.
        

        
          
            Antiseptics the other groups of chemicals are useful in our everyday life. Antiseptics and antibacterial chemicals are soluble in water. They keep skin and other surfaces free from germs. They are mainly used in surgical operation in hospitals.
        

        
          
            Activity 10.5
          
        

        
          	
            
              Only a few years ago clothes used to be boiled along with the wooden ash before washing.
            

          

        

        
          	
            
              What could be the reason for mixing ash in water and heating clothes for washing?
            

          

        

        
          	
            
              Washing with soap means removing bacteria and virus too. But the soap used for bathing babies is also mixed with antiseptics. Sometimes baby clothes are also washed with water mixed with antiseptics. What could be the reason for this? Find out by asking the elders in your house?
            

          

          	
            
              What chemicals are used as antiseptics in your house? Why does a man often apply a special type of liquid after shaving?
            

          

        

        Soap and Detergents

        
          Soap is a chemical that is used as a regular cleanser. An ordinary soap is a solid. Different types of soap are used for bathing and washing clothes. Soaps produce lathers. They dissolve dirt when we rub dirty things with soap and water.
        

        
          Separate types of chemicals mostly in the form of powder or liquid are also used as cleansers. They are called detergents. They are also available in the forms of a cake as an ordinary soap. Utensil cleanser and liquid hand wash are also detergents. They lather well and are better cleansers than the ordinary soaps.
        

        Activity 10.6

        
          	
            
              Manage three small pieces of white clothes. Make them dirty by using an oily substance and stamping on them lightly on the ground. Bring three small buckets or bowls. Fill each of them half with soap water, detergent solution and plain water. Dip the dirty white clothes in each and let them get soaked for half an hour. Now rub each of the clothes for a few minutes in the vessel. Rinse all three pieces of clothes and observe.
            

          

        

        
          	
            
              Which clothes are found mostly cleaned? The clothes dipped with soap water? The clothes dipped with detergent solution? The clothes dipped with plain water?
            

          

          	
            Which chemical has a better cleaning property?
          

          	
            Why do we have to use soap or detergent for washing our clothes?
          

        

        
          	
            
              Hold a bowl and put some water in it. Add stain remover as directed on the label of the bottle or packet. Stir well to mix it. Dip the clothes with stain like that of ink, grass stain or any other pigments. Rinse it after one hour.
          

        

        
          Has the stain been removed?
        

        
          Can ordinary soap remove such a stain?
        

        
          <
        

        
          The chemicals used to remove the mark or stain left by the coloured pigment on fabric or a surface are called stain removers. The coloured spots/stains on clothes, bed sheets or even on the floor cannot be removed by ordinary soap or detergent. A stain remover can easily remove the stains. They are mostly available in the form of solution. Bleaching solution can also be used to decolourise the stain on the white surfaces.
        

        
          White vinegar is another useful chemical that can be used as a cleaner. It is effective for cleaning, deodorizing and killing bacteria.
        

        Summary

        
          	
            We use different types of chemicals in our daily life.
          

          	
            
              Different chemicals are used as food materials such as baking soda, common salt, sugar, ghee or oil.
            

          

          	
            
              Different chemicals are used as cleansers e.g. soap, detergent, stain remover, etc.
            

          

          	
            Stain remover helps to remove the mark or spots/stains on fabric and floor.
          

        

        Check your knowledge

        
          	Fill in the blank spaces with the correct words.

        

        
          	
            is used in flour as a raising substance to make 
            
              Sellroti.
            
          

          	
            The chemical name of common salt is
            .
          

          	
            The main source of sucrose is
            .
          

          	
            The marks or the pigments on our clothes can be removed by
          

          	
            alone cannot clean the dirty clothes.
          

        

        
          
            

          
        

        
          	
            Choose the correct option from the given alternatives.

        

        
          	
            The chemical name of baking soda is called:
          

        

        
          	
            sodium carbonate ii. sodium chloride
          

        

        
          iii. sodium bicarbonate iv. sodium hypo chloride
        

        
          	
            Which food material has sucrose as its chemical name?
          

        

        
          i. oil
          ii. 
          
            ghee
          
           iii. common salt iv. sugar
        

        
          	
            Which chemical is used as a raising substance in the bakery?
          

        

        
          i. common salt ii. baking soda iii. oil iv. sugar
        

        
          	
            
              Which chemical is used to remove the mark made by the dark pigment on clothes and floor?
            

          

        

        
          i. detergent
          ii. stain remover iii. soap iv. phenol
        

        3. Differentiate between the following.

        
          i. Soap and detergent
          ii. Ghee and oil
        

        4. Answer the following questions and do as instructed.

        
          	
            Write any four chemicals used as food material with two uses of each.
          

          	
            Write any two materials each with sweet and sour taste.
          

          	
            
              What is the chemical name of common salt? Why should we use this chemical in our food?
            

          

          	
            
              What is the purpose of using baking soda in making bread and cookies/ biscuits?
            

          

          	
            
              What are two chemicals frequently used in our kitchen? What is their function in our body?
            

          

          	
            
              List any three chemicals used as cleansers? Also write what they are used for?
            

          

          	
            
              Why do doctors suggest washing hands with soap and water or using sanitizer regularly to protect ourselves from Corona virus infection?
            

          

          	
            
              What chemicals do you suggest to remove fowl smells and germs in the public toilet?
            

          

          	
            What is stain remover? When should we use this chemical?
          

          	
            Answer the given questions based on the following picture.
          

        

        
          	
            What are the sources of the above chemicals?
            **
          

          	
            Why do we need the above chemicals for our body?
          

          	
            
              What would be the adverse effect on human health because of the over use of these chemicals?
            

          

        

        
          
            

          
        

      
      
        
          
        

        Metals and Non-metals

        
          When you are walking with coins in your pocket, people can notice that we are carrying something but the roasted chickpea or popcorn in your pocket cannot be noticed. The edge of a fry pan is hot but its handle is not when the pan is kept under the flame. GI sheet/roofing sheet has a shiny surface when light falls onto it but the surface of a thatched roof looks dull. Coins, flying pans and roofing sheets are made of metals. Metals are used everywhere. An electric wire has metal inside. It is covered with a plastic outside. Cooking pots and other utensils are made of metals such as aluminum, steel, copper but a book, money notes, etc. are made of paper. Steel, aluminum and copper produce a sound when struck and have shiny appearance but plastic rubber and paper do not produce such a sound and have a dull surface. They also do not conduct heat as our cooking vessels. Depending on the properties -soft or hard, they conduct heat and electricity or not, produce a ringing sound on hitting or not, have shiny appearance or not, we can classify materials as metal and non-metal used every day.
        

        Activity 10.7

        
          Collect materials such as wooden piece, paper clips, coin, coal, pencil lead, firewood, rod, binding wire, old slippers, nail, stone, spoon, soap, piece of paper, etc. from inside and outside your house.
        

        
          	
            
              Bring objects near a source of light and see whether they have shiny or dull appearance.
            

          

          	
            
              Scratch a surface lightly with the tip of a nail and see whether a mark is left on it or not.
            

          

          	
            
              Drop each object onto a hard surface and see whether it produces a ringing sound or not.
            

          

          	
            Does it sound heavier even if it is a small or light/object?
          

          	
            
              Place one end of each object near a flame and feel if heat is being transferred to another part.
            

          

          	
            
              Put each of the materials on a hard surface and hit it with a hammer. Observe whether they break or become thin on hitting.
            

          

        

        
          	
            
              Arrange a simple circuit using a cell, two pieces of wire and a torchlight bulb as shown alongside. Test each material to find out whether the light bulb glows by trying to pass electricity through them.
          

        

        
          The materials we use in our everyday life are either metals or non-metals. We easily distinguish between metal and nonmetal by observing their physical characteristics. Metals are hard, have shiny appearance, produce a ringing sound on hitting them, are denser, transfer heat and electricity through them, and do not break, on hitting they rather change into thin sheets. Iron, copper, gold, silver, aluminum, etc. are metals.
        

        
          
            Physical properties of metals
          
        

        
          	
            
              Metals produce a ringing sound when struck.
            
          

        

        
          When hard metals collide with each other or struck other solids, they produce a ringing sound. The sound is produced because of the vibration on metals. Your school bell produces sound because of this property.
        

        
          	
            
              Metals are lustrous
            
          

        

        
          Freshly cut surfaces of metals are lustrous or have shiny appearance. Metals are lustrous because they reflect light from their surface. This property is called metallic luster. Because of the lustrous property of metals, some of the metals look very attractive. Gold and silver are used to make ornaments because of the lustrous property.
        

        
          	
            
              Metals are hard and dense solids.
            
          

        

        
          Some metals such as iron, copper, chromium, titanium, etc. are hard. Metals such as sodium and potassium are soft. They can even be cut with a knife.
        

        
          
            But hard metals are difficult to cut. Hardness differs in different metals. Metals are dense solids. That is why metals weigh more compared to wood or plastic with the same volume. Except mercury all metals are solid at ordinary temperature.
        

        
          	
            
              Metals are malleable.
            
          

        

        
          Metals can be beaten into thin sheets by hammering. This property of changing a metal into a thin sheet on hammering it is called malleability. Because of this property, metals can be changed into sheets of desired shapes. Different types of utensils, roofing sheets, etc. can be made because they have malleability.
        

        
          Have you noticed how thin a silver foil kept on the surface of sweets such as 
          
            Barfi, Peda,
          
           etc is? It is extremely thin.
        

        
          	
            
              Metals can be drawn into wires.
            
          

        

        
          The property of metals by which it can be drawn into a thin wire without breaking is called ductility. Metals can be drawn into thin wires by heating them. Have you noticed how fine the gold wires used in jewellers are? Thin wires as that of copper, aluminum, etc. can be made due to this property of metal.
        

        
          	
            
              Metals have high melting point.
            
          

        

        
          Metals have to be heated to a high temperature to change them into a liquid form. We cannot melt metals with an ordinary flame like that of stoves.
        

        
          	
            
              Metals are good conductors of heat.
            
          

        

        Activity 10.8

        
          Bring a short length of iron rod. Heat one end of the rod under the flame. Hold another end of the rod securely. Do you feel heat being transferred to your hand? Can a wooden stick also transfer heat as an iron rod?
        

        
          In the above activity, you felt an iron rod is hot at the far end which was not heated directly. Here metal has passed heat through it. Metals are good conductors of heat. Because of this property our cooking vessels are made of metals. Heating elements (coil) of a heater, iron, etc. are also made of metals or alloys.
        

        
          
            

          
        

        
          	
            
              
                Metals are good conductors of electricity.
            
          

        

        Activity 10.9

        
          Manage a cell, two pieces of connecting wire, a torchlight bulb, a coin, iron nails, safety pieces of wood, plastic, rubber, etc. Prepare a circuit as in activity 10.7. Test the above materials to find out whether electricity can flow through them and the light bulb glows.
        

        
          Which of the material you have gathered for the test have conducted electricity?
        

        
          Electricity passes through metals such as coin, iron nail, safety pin, etc. Metals they are good conductors of electricity. Because of the good conductivity of electricity, electric wires are made of copper or aluminum. These wires are used in house wiring. You might have seen wires used in an electric iron or a table lamp. The wire is covered with plastic or plastic and fabric to prevent the electric shock.
        

        
          
            B. Non-metals
          
        

        
          You know what metals are like. There are other groups of materials which do not bear any of the properties of metals. They are non-metals. Hydrogen, Oxygen, Nitrogen, Carbon dioxide, stone, wood, rubber, coal, paper, etc. are non-metals. Things that have dull surface, are soft and not sonorous, not malleable and not ductile, do not conduct heat and electricity are called non- metals. You may say anything that does not show the property of a metal is a non-metal.
        

        
          
            Properties of non-metals
          
        

        
          	
            Non-metals can be solid, liquid and gas.
          

          	
            All non-metals except diamond are soft.
          

          	
            Non-metals do not have shiny appearance; they look rather dull.
          

          	
            Non-metals do not produce any ringing sound when struck.
          

          	
            Non-metals cannot be beaten into thin sheets. Some non-metals such as coal, stone, etc. are breakable.
          

          	
            Non-metals cannot be drawn into thin wires.
          

          	
            Non-metals are insulators of heat i.e they do not pass electricity through them.
          

        

        
          Can you list the uses of non-metals? List the uses of nonmetals in your notebook.
        

        
          
            

          
        

        
          
            
              Differences between metals and non-metals.
          
        

        
          Following are the differences between metals and non-metals based on their physical properties.
        

        
          Metals
          
            
              Non-metals
            
          
        

        
          Metals have shiny surface i.e.
          
            
               lustrous.
            
          
          Non-metals do not have shiny
        

        
          
            
              surface.
            
          
        

        
          Metals produce a ringing sound when 
          
            
              sonorous.
            
          
           Non-metals do not produce a ringing 
          
            
              struck i.e. are sound when struck
            
          
          
            
              .
            
          
        

        
          
            
              Metals are hard and dense solids. Non-metals are soft.
            
          
        

        
          Metals can be beaten into thin sheets. Non-metals cannot be beaten into
          
            
               thin sheets. They are brittle.
            
          
        

        
          Metals can be drawn into thin wires 
          
            
              without breaking.
            
          
          Non-metals cannot be drawn into thin 
          
            
              wires.
            
          
        

        
          Metals are the good conductors of heat and 
          
            
              electricity.
            
          
          Non-metals are the bad conductors of 
          
            
              electricity.
            
          
        

        
          
            Effects of chemicals in the environment
          
        

        
          
            Pollutants from automobiles and industries
          
        

        
          Automobile and industries release different types of toxic gas such as carbon dioxide, sulphur dioxide, etc. These gases cause global warming and air pollution. Dust particles released in the smoke cause the poor visibility in the sky due to the formation of smog.
        

        
          
            Effects of poor management of cleaning chemicals
          
        

        
          Soap, shampoo, detergents, phenol are man-made chemicals produced in factories. The cleaning chemicals may contain harmful chemicals which may cause mild to severe impacts on the environment. Each of the chemicals should be tested before bringing them to the market. If such chemicals are brought to the market without proper testing, they not only produce adverse effects on the human health but also pollute, water, air and soil.
        

        
          Ordinary soap is made from vegetable oil or animal fat which is biodegradable. It does not remain in the environment for a long time. But the detergents are prepared from minerals and remain in the environment without decaying. They also affect the aquatic life when disposed in water. They ruin the composition of soil. Detergent solution absorbed by plants retards the plants’ growth.
        

        
          
            Environmental effects due to poor management of metals
          
        

        
          Metal and metal-made materials are widely used. Metals do not decay in the nature. 
        

        
          
            If you look closely around, you will see nails, cans, blades, pieces of tins, etc. on the ground. Unknowingly we throw such things in an improper way. They cause pollution in the environment. Metals can easily be sold for recycling. Which, in turn, helps to conserve the environment.
        

        
          Heavy metals are extremely harmful to us. The automobile exhausts contain lead particles. We have the chances of lead poisoning if we eat the vegetables grown near highways. Mercury, cobalt and lead when mixed with water affect the aquatic animals. Consuming fish of such water affects our health. To be safe from the adverse effects of their presence in the environment, they have to be disposed properly.
        

        
          
            Environmental effects of poor management of minerals
          
        

        
          Minerals are mined from the earth. Minerals are the main causes of air pollution. Petroleum, diesel and coal are excessively used as fuels. Carbon dioxide along with the unburnt carbon and smoke is produced when fossil fuels are used. Alternative sources of energy such as electricity and solar energy should be used in place of these fuels to avoid the air pollution.
        

        
          Greenery of the environment is damaged while mining minerals. Moreover, it pollutes air, water and soil. Cement industries use coal as a source of heat. A lot of unburnt carbon as dust and smoke makes the place unlivable. Such factories should be established far from human settlement.
        

        Summary

        
          	
            
              A hard, dense, lustrous, solid with high melting point, with malleability and ductility which is a good conductor of electricity is called metal.
            

          

          	
            Iron, copper, aluminium, silver, gold, etc. are the examples of metals.
          

          	
            
              The soft elements with dull surface which are the bad conductors of heat and electricity are called non-metals.
            

          

          	
            
              Elements such as sulphur, carbon, hydrogen, oxygen, phosphorus, etc. are some examples of non-metals.
            

          

          	
            
              Metals can be obtained from metallic minerals and non-metals are obtained from non-metallic minerals.
            

          

          	
            
              Chemicals produce adverse effect on air, water and soil and on human health when not disposed properly.
            

          

          	
            
              The adverse effect of chemicals in the environment is called chemical pollution.
            

          

        

        
          Check your knowledge

        
          	
            
              Fill in the blanks with the correct words.
            
          

        

        
          	Naturally occurring substances on earth are called .

          	Metals transmit and through them.

          	Sulphur and phosphorus are the examples of .

          	is an alloy of copper and zinc.

          	Smoke from automobile exhausts and industries cause and .

        

        
          	
            
              Choose the correct option from the given alternatives.
            
          

        

        
          	
            Which of the following properties is generally not shown by a metal?
          

        

        
          	
            conduction of heat
            ii. dull surface
          

        

        
          iii. conduction of electricity iv. sonorous nature
        

        
          	
            Non-metals are:
          

        

        
          i. generally solid
          ii. generally liquids
        

        
          iii. generally solids and liquid iv. generally liquid and gas
        

        
          	
            All metals except
            are
            solid at ordinary temperature.
          

        

        
          i. Gold
          ii. Oxygen
        

        
          iii. Mercury
          iv. Zinc
        

        
          	
            The ability of metals to be beaten into thin sheets is called:
          

        

        
          i. malleability
          ii. ductility
        

        
          iii. sonority
          iv.
          conductivity
        

        
          	
            
              Differentiate between the following.
            
          

        

        
          	
            Metal and non-metal
          

          	
            Malleability and ductility
          

        

        
          	
            
              Give reasons for the following.
            
          

        

        
          	
            Roofing sheets are made of metals such as iron.
          

          	
            Electric wires are made of metals such as copper or aluminum.
          

          	
            Detergents cause environmental pollution.
          

        

        
          	
            
              Answer the following questions.
            
          

        

        
          	
            What is metal? Write its three examples.
          

          	
            
              How do you identify whether a given solid is metal or not? Mention any three observable characteristics.
            

          

          	
            
              How do you know whether a substance is non-metal? Write any three observable characteristics.
            

          

          	
            What is non-metal? Write three examples of non-metal.
          

          	
            
              Write two uses each of metal and non-metal.
          

          	
            How does the daily use of chemicals cause environmental pollution?
          

          	
            
              What are the ways of keeping a house and the surroundings clean and tidy?
            

          

          	
            
              Why do the environmentalists suggest using unleaded petrol rather than the ordinary petrol in the vehicles?
            

          

          	
            
              What are the effects on human health if garbage is piled up near a house for a long time? Draft a letter requesting the local authority to manage garbage in your place and not to pile up the garbage near the house from the next time?
            

          

          	
            
              Observe the following picture and write the impact such as establishment in the environment.
            

          

        

      
    
  
    
      
        
      

      Unit – 11 The Earth and Space

      Learning Outcomes

      
        
          After the completion of this unit, you will be able to:
        
      

      
        	tell the process of formation of soil.

        	demonstrate that erosion and deposition occur successively in the nature, list the methods of conservation of soil.

        	describe the soil profile and study the composition of soils of their neighborhood, describe soil pollution, its causes, effects and the methods of prevention.

        	explain the interior structure of the earth and describe different layers of the earth’s interior structure with the help of a model of the earth.

        	demonstrate the revolution of the earth in an elliptical path.

        	relate the revolution of the earth to explain the position of the earth and the causes of seasons, introduce the structure, temperature and source of heat of the sun.

        	describe the solar system and list different members of solar system with short introduction to each member of the sun’s family.

      

      
        
          New Words
        
      

      
        
          profile 
        
        : outline of something from one side 
      

      
        
          terracing : 
        
        shaping sloping land into steps to prevent erosion 
      

      
        
          magma 
        
        : rocks in a liquid state inside the earth due to high temperature, 
      

      
        
          axis 
        
        : an imaginary line that joins the North and South poles through its centre.
      

      
        
          orbit 
        
        : the path through which a planet such as the earth revolves round the sun.
      

      
        
          

        
      

      
        
          
        

        Soil

        
          When you play outside or work in a garden you get dirt in your hands. When you walk on the road you get dust on the sole of your shoes. What is this dust and dirt? It is the soil on the ground, and it supports plant life.
        

        
          The soft and loose surface of the earth where plants grow is called soil. Soil forms the surface of land, therefore, it can be called as skin of the earth. Soil is a complex mixtures of minerals, dead and decayed matters, water, air and a number of different organisms. Plants obtain necessary materials required for their growth and development from soil. Soil also serves as home for insects, worms and burrowing animals. The soil that contains larger amount of plant nutrients that are essential for plants is called fertile soil. The colour of soil may vary place to place. The colour of soil depends on minerals present in soil.
        

        Activity 11.1

        
          	
            
              Dig the ground of a garden. Observe what you can see in the soil. Make a note of different materials observed in the soil.
            

          

          	
            
              Observe the soil of the garden, jungle and river bank. What differences can be seen in the soils of different places.
            

          

        

        
          
            Formation of soil
          
        

        
          Soil contains fragments of rock, dead and decayed matters of plants and animals, water and air. Soil is formed by the weathering of rocks. Soil is formed over a long period of time. Rock is the parent material of soil. The breaking down of the rocks at the earth surface by the action of rainwater, wind, extreme temperatures and biological activity is called weathering. Weathering causes the rocks to break down into smaller pieces over a long period of time.
        

        
          The broken rocks which form the mineral parts of soil can have particles of different sizes. The smallest particle is called clay, medium-sized particle is called silt and a bit larger-sized particle is called sand. 
        

        
          
            Soil may have different ratios of these particles. Soil near a river bank possesses more sand and silt but your garden may contain more clay particles.
        

        
          The dead and decayed parts of plants and animals form the organic part of soil. The plant and animal body, their parts or wastes decay and mix with the rock particles to form soil. The organic part of soil is called humus. Humus provides plants with nutrients and also helps to keep soil loose. It helps to keep the proper aeration in soil.
        

        
          
            Erosion and Deposition
          
        

        Activity 11.2

        
          Arrange a rectangular tray and keep it in a slanted position as shown in the diagram. Fill up the upper half portion with soil or sand. Now slowly pour water using garden irrigation can. Observe what happens on the surface of soil. You may also put few lumps of ice at the top in another experiment and observe what happens.
        

        
          Has the soil surface changed? What did you get at the lower end of the tray?
        

        
          Have you ever observed the similar process occurring?
        

        
          naturally on the sloppy surface? Will soil be lost or deposited anywhere?
        

        
          You learnt that soil is formed by weathering of the rocks over a long period of time. The broken down rock particles can be moved from one place to another place by various agents. Erosion is a process in which earthen materials are worn away and transported to another place by the natural force such as water or wind. Rain, ice or glacier and gravity are other agents of erosion.
        

        
          
        

        
          The land surface covered with vegetation are less likely to have erosion. Erosion occurs in the sloppy surface with soil which is not covered with plants. Deposition means to deposit things at a place. When various factors of erosion transport rocks and soil from one place to another, then they leave these solids in the form of a sediment in another place. Deposition occurs when water and wind lay down sediment. Deposition occurs only when there is erosion somewhere. Thus the process of
           erosion and deposition occurs one after another. Deposition also changes the land surface. Environmentally both the processes are harmful.
        

        
          
            Soil conservation
          
        

        
          Conservation means act of saving or protecting resources. Soil is an important natural resource. Crops, fruits, vegetables and forest trees grow in soil. Soil is also the dwelling place of host of animals and microorganisms. You may think why to conserve soil. We have a limited arable land for ever expanding population. The land cannot be expanded to produce more. In order to increase the production of crops and vegetables and to save the environment, soil has to be conserved. Soil conservation is a practice used to prevent the degradation of fertile top soil with intent to producing organic material.
        

        
          Because of the excessive farming and the use of chemicals in agriculture, soil is under threat. These activities affect ecosystem. Therefore, conservation of soil is a must. Some of the common practices used in the conservation of soil are given below.
        

        
          	
            
              Afforestation and vegetative cover
            
          

        

        Activity 11.3

        
          Fill up sand or soil in a rectangular tray. Cover the soil/ sand with the cut-grass or put the top layer of soil covered with the small plants. Put the tray in the inclined position as shown below. Now sprinkle water using an irrigation can and observe.
        

        
          Is soil washed as in the similar experiment done with the bare sand?
        

        
          What has prevented the downward movement of sand?
        

        
          
            This is the best way to conserve soil. The roots of trees and vegetative covers hold soil and prevents erosion by water and wind. It also 
          
            
              helps to retain the soil moisture. Soil moisture is essential for the decaying of organic matters. 
            
          
          Abundant organic matter in the soil further promotes the growth of vegetation.
        

        
          	
            
              Terracing
            
          

        

        
          This is one of the oldest methods of soil conservation in practice in the hilly areas. Terracing of the slope helps to reduce the water run off after the rain.
        

        
          	
            
              Careful waste disposal management
            
          

        

        
          When waste is disposed on the surface of soil, a number of harmful chemicals and heavy metals get into the soil. This affects the growth of plants in such areas. The bare land is prone to the soil erosion. Composting of degradable wastes returns the plant nutrients to the soil and enriches the soil with humus. Fertile soil is considered to be the healthy soil.
        

        
          	
            
              Controlling overgrazing
            
          

        

        
          Overgrazing of the pasture land and forests by cattle, should be controlled. The hoofs of the animals spoil the surface of the soil and that leads to the soil erosion. Animals should be kept in a controlled territory.
        

        
          	
            
              Constructing dam
            
          

        

        
          The construction of dams helps to reduce the speed of flowing water and conserve soil. It also helps to trap the sediments.
        

        
          	
            
              Adopting proper agricultural practice
            
          

        

        
          Crop rotation, mulching and cross slope farming also help to conserve soil. Crop rotation is an agricultural practice of growing different crops in succession to prevent the exhaustion of nutrients and protect the crops from insects and other pests. Mulching is the process of covering the soil with plant materials e.g. leaves, shredded parts, small branches of certain plants. Ploughing across the slope rather than making furrows along the slope also helps to reduce the rain run-off. All of these agricultural practices are useful in conserving soil.
        

        
          
            

          
        

        
          
            
              Soil profile
          
        

        
          When a massive trench is dug vertically downward into the ground, we can see different layers of different types of soil. You may also see such layers when you visit some of the river banks below the higher cut surface.
        

        Activity 11.4

        
          Visit a place where the construction work of a road by slope cutting is done. On the plane areas you may visit the deep cut trench of canal construction site. Can you see a different layer of soil? This gives the idea of soil profile of a place.
        

        
          A soil profile is a vertical section of soil that helps to examine the structure of different layers of soil. These layers are called horizons. Soil profile provides an idea of how soil is formed. There are 5 main horizons of soil profile. They are represented by O, A, E, B and C horizons. But all the soils do not have all 5 horizons.
        

        
          
            O horizon: 
          
          It is the surface horizon that consists of organic materials at decaying and non-decaying stages. There is an accumulation of plant debris in this horizon.
        

        
          
            A- Horizon 
          
          This horizon mainly consists of minerals i.e. soil particles and abundant organic materials mixed with minerals. The surface layer of agricultural land or grassland comes under this horizon.
        

        
          
            It is the horizon that lies beneath the A horizon that has received soluble nutrients by leaching. Because of the lesser humus the colour this horizon is lighter.
        

        
          
            B- Horizon 
          
          It is the sub-surface layer that reflects the physical and chemical change in parent materials. There is an accumulation of clay, other minerals and some organic matters.
        

        
          C- Horizon: It is the sub-surface horizon in which weathered parent materials
        

        
          	
            e. sedimentary deposits are accumulated. It is also a layer of large unbroken rocks.
          

        

        Activity 11.5

        To observe different components of soil.

        
          Take some soil sample of a place. Keep it in a tall jar e.g. something such as a gas jar. Mix water with the soil and stir it with a glass rod. Allow the materials to remain for few hours and observe.
        

        
          What do you observe? If you conduct the similar experiment with soil sample from a different place, would you expect to have the similar result?
        

        
          What can you conclude from it?
        

        Cause, effects and methods of prevention of soil pollution

        Activity 11.6

        
          Observe the soils of an automobile workshop, that of a garden, and that of a jungle. Do you find any difference in the soil? Which soil has harmful substances? Can any plant be grown in such a soil?
        

        
          The removal of useful substances from the soil and addition of harmful substances is called soil pollution. When the natural composition of the soil is changed, then the soil is polluted. The soil of automobile workshop and the roadside soil are polluted soil. In such places soil is mixed with petroleum oil, spillage, metals, plastic pieces, glasses, clothes etc.
        

        Cause of soil pollution

        
          Land or soil pollution is caused by the contamination of manmade things. This has changed the natural environment of the soil. 
        

        
          
            The following are the major causes of soil pollution. We ourselves and our activities are responsible for the soil pollution.
        

        
          
            1 industrial 
          
          was Industries pollute soil with the chemicals they release in the environment. The toxic chemicals released by the industries also poison the soil.
        

        
          	
            
              Misuse and excessive use of fertilizers and pesticides: 
            
            Fertilizers and pesticides used in the farm are the toxic chemicals that kill the microorganisms which are useful for the growth of plants.
          

          	
            Garbage pollution: Carelessly disposing the non-degradable wastes pollutes the soil. Some of the solids such as plastic remains in the environment for several years. They affect the growth of plants.
          

        

        
          When the trees are removed soil remains bare which is prone to erosion. The barren land itself is not capable to support vegetation.
        

        
          
            5. Petroleum spills 
          
          Leakage from petroleum supply pipe and tankers during the transportation of fuels causes fuel spills. These fuels contain toxic chemicals that harm the soil health. Fuel spills in oceans also affect aquatic life.
        

        
          
            Effects of soil pollution
          
        

        
          	
            
              Loss of fertility of soil
            
          

        

        
          The demand of the food is increasing because of the rapid population growth. We need to increase the production of the food crops in the existing land. But the chemicals present in the soil have heavily reduced the production.
        

        
          	
            
              Climate change
            
          

        

        
          Deforestation changes the rain cycle and rise in temperature. It is one of the causes of global warming. Global warming causes the melting of snow, the rise in temperature, the loss of ecosystem, etc.
        

        
          	
            
              Drinking water problem
            
          

        

        
          Surface and underground water is highly affected by the mixing of chemicals mixed up with the source of water by leaching from the soil.
        

        
          	
            
              Effect on human health
            
          

        

        
          The soil contaminated with the toxic chemicals is fatal to human health. Such chemicals are the causes of the respiratory diseases, skin cancer and allergy.
        

        
          	
            
              
                Effects on wildlife
            
          

        

        
          Soil pollution makes land unfit for a number of animals’ population. The animal population suffers due to the loss of natural habitat.
        

        
          Besides land and soil pollution also causes forest fire, shifting of habitats, etc.
        

        Prevention of soil pollution

        
          Awareness among the general public of the pollution is the key to mitigating the problem. If the people of our communities are aware of the adverse impacts of soil and land pollution, the problem associated with it, can be minimized.
        

        
          
            Afforestation
          
        

        
          Plantation of trees is one of the effective methods of preventing soil erosion. Our country has a policy of planting 25 trees when one tree is cut down. This is an effective way of maintaining greenery in the country.
        

        
          
            Reducing the use of fertilizer and pesticide
          
        

        
          Pesticides and fertilizers are the major contaminants of the soil. If the use of these chemicals is cut down, the harmful effects due to their use can be cut off heavily.
        

        
          
            Using biodegradable products
          
        

        
          Biodegradable products do not harm the environment. They break down and be the part of soil easily. We ourselves have to use organic products and encourage others to do the same.
        

        
          
            Adopt the concept of 3R
          
        

        
          3R (Reuse, recycle and reduce) helps to save energy and reduce the contaminants of soil.
        

        
          
            Proper management of wastes
          
        

        
          We should be conscious of disposing the wastes wisely in designated places.
        

        
          
            Develop a habit of consuming organic products
          
        

        
          Consuming the items without using fertilizers and pesticides helps to reduce the pollutants in the environment.
        

        
          
            

          
        

        
          
            
              Earth
          
        

        
          Earth is the only planet where life can exist. We build our houses, roads, canals, bridges, playgrounds, recreational places, parks and many more on earth. We also can grow crops, vegetables, and obtain host of things of our need from the earth. Whatever are mentioned here are obtained from the surface of the earth.
        

        
          The earth has a spherical shape. But it is not perfectly spherical as a ball. It is flattened at the poles and bulged at the equator. The outer surface can be visualized easily. Have you ever imagined what the inner structure of the earth is like?
        

        
          The surface of the earth is covered with land, water and air. The part of the land on the surface of the earth is called lithosphere. The part of the earth surface covered with water is called hydrosphere and the thick layer of gases around the earth is called atmosphere.
        

        
          
            Internal structure of the earth
          
        

        
          The part of lithosphere and the bottom of ocean are made of solid mass. The surface of the earth is not uniform everywhere. As we can see there are plains, mountains, deep gorges, small hills and raised plains. You do not know what beneath the outer solid layer of the earth is. The earth was not in the present form during its origin. It was a red hot ball of fire containing melted rocks. Over the time the outer layer cooled and a solid layer was formed. But the inner layer remained still hot.
        

        
          Have you seen an image of an erupting volcano on a video? This is a molten rock called magma that lies in the inner layer of the earth. Thus you may realize that, although there is a solid layer outside, the inner layer is still hot and rocks are in the molten state.
        

        
          The inner structure of the earth can be classified into three layers on the basis of the structure and the state of the rocks.
        

        
          	
            crust
          

          	
            mantle
          

          	
            core
          

        

        
          Activity 11.7

        
          Hold a hard boil egg. Cut the egg with the outer shell without damaging as shown in the diagram. Compare the structure with the inner layer of the earth.
        

        
          Alternative activity of the above
        

        
          Manage a Kiwi fruit (if available). Cut the fruit with a sharp knife as shown in the diagram. Compare it with the inner structure of the earth. How many layers are seen here? Which is the thinnest layer and which is the thickest layer?
        

        
          	
            
              Crust
            
          

        

        
          In the activity 11.7 the shell of an egg or the skin of kiwi fruit indicates the crust. The outermost thin layer of the earth is called crust. It has a solid state of rocks. It has a maximum thickness of 50 km. It is the thickest under the land surface and thinnest under the ocean. The crust is mainly soil and rocks. Minerals are found mainly in the form of silicates. Rivers, lakes, ocean and oceans beds are also the part of crust. All the activities on earth such as building, houses, constructing roads, growing crops, etc. occur on the surface of the earth. Metals, coal and petroleum are also obtained from this layer.
        

        
          	
            
              Mantle
            
          

        

        
          The part below the crust is called mantle. In activity 11.7 the white part of an egg or thick greenish flesh of the kiwi indicates the mantle. This is the thickest layer of the inner earth. It has a thickness of 2900 km and the rocks lie at the temperature of 750 degree Celsius to 2500 degree Celsius. The rocks that make up the mantle are silica, alumina and iron compound. The rocks are mostly solid and may melt due to high pressure.
        

        
          	
            
              Core
            
          

        

        
          The yellow part (yolk) of an egg or black and middle white part of a kiwi fruit indicates the core in activity 11.7. Core is further dived into: i. Outer core and ii. Inner core.
        

        
          	
            
              Outer core
            
          

        

        
          It lies below 2900-5100 km under the surface of the earth. 
        

        
          
            Thus it has a thickness of 2100 km. It is in the liquid state and mainly contains iron in a denser state at a temperature of 2500 degree Celsius to 3000 degree Celsius. The outer core is made of heavy metals and rocks containing mainly Nickel, Iron, and Cobalt in the molten state.
        

        
          
            ii. Inner core
          
        

        
          In activity 11.7 the white part at the middle of the Kiwi fruit is the inner core. This is the innermost layer of the inner earth. Its average thickness is 1300 km with high temperature. The temperature of the inner core is 3000 to 5000 degree Celsius. The rocks in the inner core are six times denser than those in the outer core. The high pressure in the inner core changes hot mass into solid layer.
        

        Activity 11.8

        
          Arrange sticky clay, a knife, four types of paints (dark red, orange, yellow and black), and a painting brush. Knead the clay by mixing it with water. Make a sphere with the smooth surface. Remove one fourth part of the sphere with the help of a knife. Let it be dry for two weeks under the shade. Apply white primer all over the surface. Paint the surface blue for the oceans and green for the continents. Paint the inner layer with
        

        
          dark red, orange, yellow and black as shown in the diagram.
        

        Activity 11.9

        
          Go through the book and summarize the features of inner layer of the earth as in the following table.
        

        
          
            
              Layer features 
            
            
              Crust
            
          
          
            
              Mantle
            
          
          
            
              Outer core 
            
            
              Inner core
            
          
        

        
          
            
              Thickness
            
          
        

        
          
            
              Main elements
            
          
        

        
          
            
              Temperature
            
          
        

        
          
            

          
        

        
          
            
              The earth in the solar system
          
        

        
          The earth is a spherical body. The two flattened ends of the earth are called poles. Out of the two ends, one is called North Pole and another is called South Pole. An imaginary line drawn through the two poles is called axis. The earth revolves around the sun once in 365 days and 6 hours. The path through which the earth revolves round the sun is called orbit. The earth’s orbit is shaped like an ellipse. The earth also rotates around its axis in 24 hours.
        

        Activity 11.10

        
          Draw an ellipse on a piece of chart paper. Put the globe at some distance on the plane of the ellipse. Make the room dark. Now rotate the globe slowly in its axis round the candle along the ellipse. Assume that the globe is the earth and the candle is the sun. Now answer the questions based on your observation,
        

        
          	
            Has the light covered all the surface of the globe?
          

          	
            Which part of the earth is day as it moves around its axis?
          

          	
            
              At what point of the ellipse was the earth’s North Pole facing away from the sun?
            

          

          	
            At what point of the ellipse, was the earth’s North Pole facing towards the sun?
          

          	
            
              Do you expect the lengths of day and night to be equal when the earth goes around the sun on its orbit? Will day be the longest when the earth reaches the farther part of the ellipse or the closest part of the ellipse?
            

          

          	
            
              Try to guess when the summer and the winter will be during the movement 
              
                #
              
              iof the earth around the sun?
            

          

        

        
          
            

          
        

        
          
            
              Earth’s tilt
          
        

        
          Earth is at tilt. The earth’s axis is tilted 23.5 degrees from the perpendicular to its orbit. Thus the earth’s axis is tilted at an angle of 66.5 degree to its orbital plane rather than 90 degree. It revolves round the sun with an angle of 66.5 degrees to the orbital plane. Because of the earth’s tilt, light falls on the surface of the earth at different angles at different stages of orbit. Because of the motion with the tilt the following effects are seen on the earth.
        

        
          	
            The lengths of day and night are not always equal except in the equator. The length of day may be longer than that of night and vice versa.
          

          	
            It changes the altitude of the midday sun at different times of the day.
          

          	
            The earth’s orbit combined with the tilt creates seasons.
          

        

        
          
            Change of Season
          
        

        
          The earth’s orbit, combined with its tilt, is the cause of seasons, When the northern hemisphere is tilted towards the sun, the sun’s rays hit at a higher angle and for a longer period of time. So it gets more energy from the sun. The increase in the solar energy because of the longer period of the sun’s exposure creates summer in the northern hemisphere.
        

        
          When the northern hemisphere is tilted away from the sun, the sun’s rays strike at lower angle and for fewer hours of the day. The days are shorter and there is less intense sunlight. This results in the winter.
        

        
          
            Solstices
          
        

        
          The days that the earth is mostly tilted towards the sun are called solstices. On solstices the sun reaches its greatest distance north or south of the equator. The solstices are around June 21 and December 22 and they mark the longest day and the shortest night of the year.
        

        
          
            Equinoxes
          
        

        
          Earth is not tilted towards or away from the sun on equinoxes. So the lengths of day and night are the same all over the world. The equinox happens in Spring and Autumn around March 20 and September 22.
        

        
          Vernal equinox marks the beginning of Spring and the autumnal equinox marks the beginning of Autumn.
        

        
          Northern hemisphere and southern hemisphere are always in the opposite seasons. When the northern hemisphere has summer season, the southern hemisphere will have winter season and vice versa.
        

        
          
            The number of seasons may differ from one place to another. According to international convention a year has been divided into four seasons.
        

        
          	
            Spring season
          

          	
            Summer season
          

          	
            Autumn season
          

          	
            Winter season
          

        

        
          	
            
              Spring season
            
          

        

        
          There is spring season march 21 to June 22 in the northern hemisphere. 
          
            Falgun, Chaitra
          
           and 
          
            Baishakh
          
           fall in spring season. This is the season of blooming flowers. Seeds take roots and vegetation begins to grow in spring. Days and nights are of equal length during in this season. March 21 
          
            (Chaitra 
          
          7) roughly is the time when the length of day and night are equal.
        

        
          	
            
              Summer season
            
          

        

        
          The time from June 22 to September 23 is summer season in the northern hemisphere. This is the hottest time of the year. 
          
            Jestha, Asar
          
           and 
          
            Shrawan 
          
          fall in summer season. During summer, days are longer than nights. June 22 
          
            (Asar
          
           7) in average is the longest day of the year. In Nepal, rainfall occurs heavily in summer. Therefore it is also called monsoon season.
        

        
          	
            
              Autumn season
            
          

        

        
          The time from September 23 to December 22 in the northern hemisphere has autumn season. 
          
            Bhadra, Aswin
          
           and 
          
            Kartik
          
           falls in the autumn season. The sun rays are equally distributed in the northern and southern hemispheres. Therefore the lengths of day and night are equal. Roughly on September 23 
          
            (Aswin
          
           7) the lengths of day and night are equal.
        

        
          	
            
              Winter season
            
          

        

        
          The time from December 22 to March 21 the northern hemisphere has summer season. Thus 
          
            Mangsir, Poush
          
           and 
          
            Magh
          
           fall in winter season in Nepal. During this season the sun’s rays fall at lower angle and for fewer hours of the day. This results in the shorter day and longer night. Because of the less intense sunlight, it is the coldest season.
        

        
          
            

          
        

        
          
            
              Season 
            
              (Rita)
            
             in the context of Nepal
          
        

        
          In the context of our country two months’ period is considered as one season.
        

        
          Thus there are six seasons in Nepal. India too follows almost the same.
        

        
          	
            Spring 
            
              (Vasant Ritu): Chaitra
            
             and 
            
              Baishakh.
            
          

          	
            Summer 
            
              (Grishma Ritu): Jestha
            
             and 
            
              Asar
            
          

          	
            Monsoon 
            
              (Varsha Ritu): Shrawan
            
             and 
            
              Bhadra
            
          

          	
            Autumn 
            
              (Sharad Ritu): Aswin
            
             and 
            
              Kartik.
            
          

          	
            Pre-winter 
            
              (Hemant Ritu): Mangsir
            
             and 
            
              Paush.
            
          

          	
            Winter 
            
              (Shishir Ritu): Magh
            
             and 
            
              Falgun.
            
          

        

        Think and Answer

        
          What will be the seasons in the southern hemisphere when there is spring, summer, autumn and winter seasons in the northern hemisphere?
        

        Project

        
          Draw a diagram showing the change of season on one half piece of paper. Write various changes that can be seen in the nature and different human activities during each of these seasons on another half.
        

        
          
            Solar system
          
        

        
          When you look up in the sky at a clear night, you can see the moon and numerous stars twinkling in the sky. Few of the planets can be seen in the sky. They do not twinkle as stars. During the day time you can see only the sun in the sky. Because of the bright light we cannot see other bodies in the sky. The sun, moon, planets, stars, asteroids, comets and other objects in the sky are called heavenly bodies.
        

        
          
            The solar system
          
        

        
          The sun, eight planets and their moons, asteroids, comets, meteors and meteorites that revolve round the sun form the solar system.
        

        
          
            Sun
          
        

        
          The sun is a star such as other stars in the night sky. It is considered as a medium sized star that lies at the centre of the solar system. It appears large because it is nearer to the earth. It is a spherical body made of Hydrogen and Helium gas. It has a diameter of 1,40,000 km. This is more than 109 times the earth’s diameter. It is 15,00,00,000 km away from the earth. The light from the sun takes 8 minutes 20 seconds to reach the earth. Sun is the major source of heat and light to the earth. 
        

        
          
            The sun produces light and heat through the fusion of hydrogen into helium. Hydrogen fuses to form helium gas due to high temperature and pressure. The fusion of the hydrogen nuclei also releases heat energy.
        

        
          The weight of the sun is 330,000 times more than that of the earth. The surface temperature of the sun is 6000 degree Celsius but the temperature of the core is 15 million degree Celsius. Like the earth the sun also is composed of different layers. There are four layers of the sun. The centre most layer is called core. This is the layer in which the light and heat is produced as in other stars. The outermost layer is called sun's atmosphere. It extends several million kilometre outward of the sun.
        

        
          
            Planets
          
        

        
          The heavenly bodies that revolve around the sun are called planets. They do not have light of their own. In the sky they also appear as stars but they are not shining from their own light as stars. But they do not twinkle in the sky. They reflect light from the sun. Planets are much smaller than the stars. There are 8 planets in the solar system.
        

        
          Activity 11.11

        
          What are the differences between star and planet?
        

        
          The planets in order from the sun are Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus and Neptune.
        

        
          
            Inner planets
          
        

        
          The four planets closest to the sun are called inner planets. All of the inner planets are called terrestrial planets meaning “earthlike”. The inner planets are made of rocks and have iron cores as earth. Many of the inner planets also have craters on the surfaces due to the rocks hitting on the surface. Mercury, Venus, Earth and Mars are inner planets.
        

        
          
            Outer Planets
          
        

        
          The planets that are farthest from the sun are called outer planets. Outer planets are also called gas giants. In spite of rocky structure and metallic cores they are mostly made of gases of outer layer. Gas giants do not have defined outlines. They are much larger than the inner planets. The outer planets in order from the sun are Jupiter, Saturn, Uranus and Neptune.
        

        
          
            Asteroids
          
        

        
          Asteroids are also called “Dwarf planets”. Asteroids are smaller than the planets. They also revolve round the sun such as other planets. The largest dwarf planets are Ceres, Pluto, and Eris. But there are hundreds of asteroids discovered by scientists.
        

        
          Pluto was once considered the ninth planet
        

        
          but the discovery of Eris, redefine the planet and Pluto was renamed as Dwarf planet. Ceres is located in the asteroid belt. The asteroid belt lies between the orbits of Mars and Jupiter.
        

        
          
            Moon
          
        

        
          The heavenly bodies that revolve around a planet are called moons. Moons are also called natural satellites. Most planets have moons that revolve around them. Inner planets have fewer moons than the outer planets.
        

        
          
            The earth has only one moon and is the close neighbour of the earth. It shines because of the light of the sun. It is 3, 84, 400 km away from the earth. It has diameter of 3456 km which is about one fourth of the earth. It is dry with no atmosphere. Its surface is covered with craters and mountains. The moon takes 27.3 days to go around the earth. It also takes the same period to rotate on its axis. Therefore, the same face of the moon appears from the earth. There is a periodic change in the appearance of the moon. It is called the phases of the moon.
        

        
          
            Other objects in the solar system
          
        

        
          Besides planets and moons there are other objects in the solar system.
        

        
          
            Comets
          
        

        
          They are also called “dirty snowballs”. They are made of dust and frozen gases and ice. They revolve round the sun usually with an enormous orbits. When they pass through the inner solar system they are visible with the naked eyes. They are visible because of their long tails. Tail is formed when the gas is partly vapourised by the sun. The tail is pointing away from the sun.
        

        
          
            Meteors and meteorites
          
        

        
          Have you ever seen bright objects falling downward and disappearing in a few seconds? Do you know what these bright objects are? They are called meteors which are also called “shooting stars”. Meteors are the rocks and dust which bum due to the atmospheric friction into a bright streak of light. A meteor that strikes the earth without burning up in the atmosphere is called meteorite.
        

        
          
            Summary
          
        

        
          	
            
              Soil is the outer loose layer of the earth which is a mixture of minerals- dead and decayed matters, water, air and a number of organisms.
            

          

          	
            
              Soil is formed by the weathering of rocks by water, air, glaciers, extreme temperature and biological activities.
            

          

          	
            
              The process of wearing out of the earthen materials and their transportation by wind, air and glaciers is called erosion. The process of forming sediment from transported materials is called deposition.
            

          

          	
            
              The process of protecting the fertile top layer of soil and building the organic materials is called conservation of soil. Afforestation, terracing of slopes, wise disposal of wastes, controlling overgrazing, dam construction on the bank of river and adoption of proper agricultural practices are the methods of soil conservation.
          

          	
            Vertical section of soil from the surface showing different layers is called soil profile. There are five layers or horizons in a soil profile.
          

          	
            Removal of useful substances from the soil and addition of harmful substance to it is called soil pollution.
          

          	
            Industrial and household wastes, deforestation, garbage, excessive use of fertilizers and pesticides, etc. are the causes of soil pollution.
          

          	
            Soil pollution causes the loss of fertility, climate change, pollution of drinking water, effects on human health and wild life.
          

          	
            Soil pollution can be prevented by afforestation, awareness of the impacts of pollution, reducing the use of fertilizers and pesticides, adoption of 3R, proper management of wastes and consuming organic products.
          

          	
            The internal structure of the earth is made of crust, mantle and core.
          

          	
            The earth moves around the sun in an elliptical orbit in 365.25 days. It also moves around its axis in 24 hours.
          

          	
            Changes of season occur because of the earth’s tilt with the orbital plane and its revolution around the sun on an elliptical path.
          

          	
            There are four seasons in a year-Spring, Summer, Autumn and Winter.
          

          	
            Summer is the hottest season and winter is the coldest season of the year.
          

          	
            Autumn and Spring have moderate temperature.
          

          	
            The family of the sun consisting of the sun, eight planets, asteroids, satellites, comets, meteors and meteorite is called solar system
          

          	
            The sun is a medium-sized star made of hydrogen and helium. It is 15,00,00,000 km away from the earth.
          

          	
            The temperature of the core is 15 million degree Celsius but the surface temperature is only 6,000 degree Celsius.
          

          	
            The heavenly bodies that go around the sun are called planets.
          

          	
            The rocky planets inside of the asteroid belts are called inner planets and the planets outside of the asteroid belts are called outer planets.
          

          	
            The inner planets also called earth-like planets are Mercury, Venus, Earth and Mars.
          

        

        
          
        

        
          	
            Outer planets also called gas giants are Jupiter, Saturn, Uranus and Neptune.
          

          	
            Asteroids are also called dwarf planets. They are smaller than the planets. Ceres, Pluto and Eris are the largest asteroids.
          

          	
            The heavenly bodies that revolve round a planet are called moons. Moons are also called natural satellites.
          

          	
            The earth has only one moon. Outer planets have larger numbers of moons.
          

          	
            The cosmic snowball of gases, rocks and dust that appears as a long bright tail with head only when it arrives near the sun is called comet.
          

          	
            Rocks and dust which bum brightly when they enter the earth’s atmosphere are called meteors.
          

          	
            The meteors that strike the earth without burning in the earth’s atmosphere are called meteorites.
          

        

        Check your knowledge

        
          	Tick the correct statement and cross the wrong one.

        

        
          	
            
              The process of protecting the fertile top layer of soil is called soil erosion. O
            

          

          	
            
              The vertical section of soil from the surface showing different layers is called soil profile. D
            

          

          	
            Mantle is the hottest part of the earth’s interior. O
          

          	
            Rocks are in the state of compressed solid in inner core. O
          

          	
            A shadow is formed when an opaque body obstructs the light. O
          

          	
            The earth revolves around the sun in a circular orbit. O
          

          	
            The sun is considered as a medium-sized star. O
          

          	
            
              The temperature of the surface of the sun is much higher than that of the core. Q
            

          

          	
            Jupiter is the largest terrestrial planet. D
          

        

        
          	Fill in the blank spaces with the correct words.

        

        
          	
            Soil is formed by
            of the rocks.
          

          	
            The colour of the soil depends on
            present in it.
          

          	
            The process of forming a sediment by the transportation of eroded materials
          

        

        
          is called
          .
        

        
          	
            The
            is the thickest layer of earth’s inner part.
          

        

        
          	
            
              It often rams in
            season in Nepal.
          

          	
            December, January and February fall in
            season.
          

          	
            The seasons in Nepal are different from the
            practices.
          

          	
            Spring season comes after
            season.
          

          	Heat is produced in the sun when the gas changes into .

          	Asteroid belt lies between the orbit of the and .

          	The meteors are also called .

        

        
          	Choose the correct option from the given alternatives.

        

        
          	
            Which of the following is the parent material of a soil?
          

        

        
          i. minerals
          ii. air
        

        
          iii. micro-organism
          iv. organic matter
        

        
          	
            What is soil erosion?
          

        

        
          	
            natural process of removing harmful wastes.
          

          	
            is the process of formation of soil.
          

          	
            a process of removing and transporting soil by water or wind.
          

          	
            a process of rising environment temperature.
          

        

        
          	
            The rocks are in a solid state in the inner core because of:
          

        

        
          i. high temperature and pressure ii. high temperature
        

        
          	
            high pressure
            iv. low pressure
          

        

        
          	
            Which of the following is not a condition for change of season?
          

        

        
          i. earth’s tilt
          iii. revolution of the earth
        

        
          	
            revolution on elliptical path
            iv. rotation of the earth
          

        

        
          	
            
              Which of the following pairs of months has optimum temperature in our country?
            

          

        

        
          i. 
          
            Baishakh
          
           and 
          
            Jestha
          
          ii. 
          
            Falgun
          
           and 
          
            Chaitra
          
        

        
          iii. 
          
            Bhadra
          
           and 
          
            Aswin
          
          iv. 
          
            Aswin
          
           and 
          
            Kartik
          
        

        
          A. i and ii
          B. ii and iv C. ii and iii ii and iv
        

        
          	
            The distance between the sun and the earth is:
          

        

        
          i. 150, 000 km
          ii. 150 million km
        

        
          iii. 15 million km
          iv. 140,00,000 km
        

        
          	
            Which of the following is not a dwarf planet?
          

        

        
          i. Enke
          ii. Eris iii. Ceres
          iv. pluto
        

        
          	Differentiate between the following.

        

        
          	
            afforestation and deforestation
          

          	
            Spring and autumn (seasons)
          

          	
            Axis and orbit
          

          	
            star and planet
          

          	
            inner planet and outer planet
          

          	
            meteors and meteorites
          

        

        
          	
            Give reason for the following.

        

        
          	
            Erosion and deposition occur successively.
          

          	
            Winter months are cold in the northern hemisphere.
          

          	
            Meteors produce streak of light.
          

          	
            Comet develops a tail when it approaches the sun.
          

        

        
          	Answer the following questions and do the rest as instructed.

        

        
          	
            What is soil? Write different components of soil.
          

          	
            What is soil conservation? Mention any three methods of soil conservation.
          

          	
            What is soil profile? List the master horizons of soil.
          

          	
            What is soil pollution? Write any three causes of soil pollution.
          

          	
            
              What are the effects of soil pollution? Mention the methods of prevention of soil pollution.
            

          

          	
            What are the different layers of the earth’s inner part?
          

          	
            
              Draw a diagram of the earth’s interior part and label each part as per the value of thickness.
            

          

          	
            How does the earth move around the sun?
          

          	
            What are the causes of changes of seasons?
          

          	
            
              Draw a chart to show the changes of seasons and describe the condition of each season.
            

          

          	
            Mark the seasons in all the positions in the diagram below.
          

          	
            What is solar system?
          

          	
            What are the size and the temperature of the sun?
          

          	
            How does the sun produce heat?
          

          	
            What is a satellite? Which planets have larger numbers of satellites?
          

          	
            What is a comet? When does it appear in the sky?
          

          	
            Why do the meteorites not appear during the day time?
          

          	
            Identify the following and write any two characteristics of these objects.
          

        

        
          
        

        
          
            
              Our Publications for Science Series
            
          

        
        
          	

          	
            Sangam’s Discovering Science - A
          

          	
            Sangam’s Discovering Science - B
          

          	Sangam’s Our Surroundings, (Science & Env, Health and Physical, Social Studies)

          	
            Sangam’s Discovering Science, Env. Health and Physical Education - 2
          

          	
            Sangam’s Discovering Science, Env. Health and Physical Education - 3
          

          	
            Sangam’s Discovering Science, Env. Health and Physical Education - 4
          

          	
            Sangam’s Discovering Science, Env. Health and Physical Education - 5
          

          	
            Sangam’s Science and Technology for Today and Tomorrow - 6
          

          	
            Sangam’s Science for Today and Tomorrow + Environment- 7
          

          	
            Sangam’s Science for Today and Tomorrow + Environment- 8
          

          	
            Sangam’s Science for Today and Tomorrow - 9
          

          	
            Sangam’s Science for Today and Tomorrow -10
          

        

        ***BEST OF LUCK***

        THE END
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