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Introduction 
→ Materials are classified in two types i.e. metals and non-metals. 

→ Metals can be distinguished from non-metals on the basis of their physical and chemical properties. 
Metals 
Physical properties of metals 
→ They have shining surface in their pure state. It is also called metallic lustre. 

→ They are generally hard. The hardness varies from metal to metal. 
→ Metals are malleable. This means it can be made thin sheets by beating. 
→ Ductile which means it can be drawn into thin wires. As an example, Gold is highly ductile   
      metal. 
→  The are good conductors of heat and have high melting point. 
→ The conduct electricity. 
→ Most of metals are sonorous which means it can produce sound. 
Chemical Properties of metals 
→ Metals combine with oxygen to form metal oxides. 
  2Cu + O2 → 2CuO 
  4Al + 3O2 → 2Al2O3 
→ Most metal oxides are insoluble in water. 
 If metal oxides are soluble, they form alkali. 
  Na2O + H2O → 2NaOH 
  K2O + H2O → 2KOH 
→ Sodium, potassium react very easily with O2. So, they are kept immersed in kerosene. 
→ Mg, Al, Zn, Pb form thin layers of oxides when kept in open. 

Reaction of metals with water 
→ Metals produce metal oxide + H2 on reaction with water. 
 If oxide is soluble, then metal hydroxide is formed. 
→ Magnesium doesn't react with cold water. 
→ Al, Zn, Fe do not react with H2O, but react with steam. 
  2Al + 3H2O → Al2O3 + 3H2 
  3Fe + 4H2O → Fe3O4 + 4H2 
Non-metals 
Physical properties of non-metals 
→ Non-metals are found in all the three states i.e. solid, liquid and gas, at room temperature. 
→ Iodine (non-metal) has lustre. 
→ Carbon has allotropes which means it exists in different forms. 
→ Diamond is hard and Graphite conducts electricity. 
• Aqua regia 
→ Freshly-prepared concentrated HCl and concentrated HNO3 in 3:1 ratio 

→ It can dissolve even gold and platinum. 
Reaction with Bases 
→ Metals react with bases to produce hydrogen gas. 
→ Reactions of non-metals with bases are complex. 
Uses of metals 
→ In making machinery, automobiles, jewellery, trains, aeroplanes, cooking utensils, etc. 
→ Gold is used for making jewellery, wires, and coins and in dentistry. 
→ Silver is used for making coins, ornaments, very thin wires, table cutlery and in photographic films. 
→ Copper is used for making wires, utensils, statues, alloys and coins. 
→ Iron is used for construction of ships, buildings, automobiles and railway bridges etc. 
→ Tin is used for tinning food cans, and making alloys. 
→ Lead is used for making batteries, and alloys. 
→ Zinc is used in prevention of rusting, making brass and bronze and in dry cells. 
→ Aluminium is used in making wires, foils, and alloys. 
→ Mercury is used for making amalgams and in thermometers. 
→ Magnesium is used for making fire works, and alloys. 
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Uses of non-metals 
→ They are used in fertilizers, in water purification process, crackers, etc. Oxygen, a non-metal, is essential for our   
      life as all living beings inhale it during breathing. 
→ Nitrogen dilutes the activity of oxygen in air. It is used by plants to manufacture proteins. 
→ Oxygen is essential for respiration and combustion of fuels. 
→ Chlorine is used for bleaching fabrics, sterilization of drinking water, and in manufacturing insecticides and  
     pesticides. 
→ Iodine is essential for proper functioning of human body, and in photographic films. 
→ Graphite is used as pencil lead, dry lubricant, in electrolytic cells and nuclear reactors. 
→ Helium is a noble gas which is used in weather observation balloons. 
→ Argon is a noble gas which is used for filling electric bulbs. 
Types of Reactions 
• Displacement reactions 

In this reactions, a more reactive metal displaces a less reactive metal from their compounds in aqueous solutions. 
(However, a less reactive metal cannot displace a more reactive metal.) 
Example: 
CuSO4 (Blue) + Zn → ZnSO4 (Colourless) + Cu (Red) 
(Copper Sulphate + Zinc → Zinc Sulphate + Copper) 
Pb + CuCl2 → PbCl2 + Cu 
• Double displacement reaction 
In this reaction, exchange of ions occurs between two compounds. 
Na2SO4 + BaCl2 → BaSO4 + 2NaCl 
Alloys 
→ Alloys are homogeneous mixtures of two or more metals (or metal and non-metal). Alloying is done to enhance  
     the properties of metals. 
→ Alloys of aluminium are also useful as they are both light and strong. Some of its alloys are duralumin,  
     magnelium, etc. 

EXERCISE -1  
Fill in the blanks: 
1.  Metal react with oxygen to produce ................oxides and non-metal react with oxygen to 

 produce................oxides. 
2.  The presence of .............. and ..................are necessary for iron to rust. 
3.  ...................is used for making X-ray shields. 
4.  .....................non-metals is used in fluorescent bulbs to display advertisements. 
5.  ....................element is used for making pencil lead. 
6.  .....................and .....................are lustrous non-metals. 
7.  .....................is the only non-metals that exist as liquid at room temperature. 
8.  The property of metals by which it can be beaten into sheets is called................. 
9. ....................metal can be cut with knife. 
10.  ......................non-metal is used for vulcanisation of rubber. 
11.  .......................metal is used in processed food packaging. 
12.  Process of coating metals with zinc is called....................... 
13.  Elements that possess properties of both metals and non-metals are called............. 
14.  ....................is a pure chemical substance consisting of only one type of atoms. 
15.  Metal react with dilute acids to form...................... and.......................  
Short answer questions  
1.  Why is gold used for making jewellery? 

2.  What do you mean by corrosion? 

3.  No gas is released when sulphur is added to dilute HCl? 

4.  Why are electrical cables made from copper? 

5.  Why do copper vessels develop a greenish layer when exposed to moist air? 

6.  Which non-metal is considered to be backbone of the electronics industry? 

7.  Why is sodium metal stored under kerosene? 

8.  Write the difference between metal oxides and non-metal oxides? 

9.  Silver is more likely to tarnish near a petroleum refinery than in a place far away? Explain why? 

10.  What are noble metals? 

 



 
 

MICROORGANISMS  

Introduction 

 (i) Organisms which are too small to be seen by the naked eye, especially a single celled organism is called    
      microorganisms or microbes. 
(ii) Microorganisms are classified into four major groups- bacteria, fungi, protozoa and some algae. 

(iii) Viruses are also microscopic. They reproduce only inside the cells of the host organism, which may be a  

       bacterium, plant or animal. 
Diagram of Bacteriophage(viruses infecting bacteria):- 

 
Where do Microorganisms Live: 
(i) Microorganisms may be single celled (bacteria, some algae and protozoa) or multi cellular (algae and fungi) can 

survive under all types of environment, ranging from ice cold climate to hot springs and deserts to marshy lands. 

(ii) They are also found inside the bodies of other organisms including humans. 

(iii) Growth of some microorganisms depends on other organisms while other organisms exist freely. 

(iv) Microorganisms like amoeba can live alone, while fungi and bacteria may live in colonies. 

Microorganisms and Us: 
Some of Microorganisms are beneficial in many ways while some others are harmful and cause diseases. 

Friendly Microorganisms: 
Microorganisms are used for various purposes. 

(i) Some microorganisms are used in the production of curd, bread and cake. 

(ii) Some microorganisms have been used for the production of alcohol since ages. 

(iii) They are also used in cleaning up of the environment as composers. For example, the organic wastes (vegetable  

        peels, remains of animals, faeces, etc.) are broken down into harmless and usable substances by bacteria. 

(iv) In agriculture fields, microorganisms are used to increase soil fertility by fixing nitrogen. 

Commercial Use of Microorganisms: 
(i) For large scale production of alcohol, wine and acetic acid (Vinegar) Microorganisms are used 

(ii) For commercial production of alcohol and wine yeast is grown on natural sugars present in grains like barley,  

      wheat, rice and crushed fruit juices, etc. 

Medicinal Use of Microorganisms 
(i) Whenever we fall ill the doctor may give us some antibiotic tablets, capsules or injections like peenicillin         

     which are made up of microorganism. 

(ii) These days the medicines produced from Bactria and fungi kill or stop the growth of the disease-causing     

      microorganisms. Such medicines are called antibiotics. 

(iii) Streptomycin, tetracycline and erythromycin medicines which are made from fungi and bacteria are some of the    

       commonly known antibiotics. 

(iv) The antibiotics are made by growing specific microorganisms and are used to cure a variety of diseases.  

       Antibiotics should be taken only on the advice of a qualified doctor. 

(v) Antibiotics are even added with the feed of livestock and poultry for checking microbial infection in animals. 

(vi) Microorganisms are also used to control many plant diseases. 



Vaccine: 
(i) When a disease-carrying microbe enters our body, the antibodies produced by our body fight with the invader. If  

      microbes enter again, the body also remembers that how to fight with the microbes. 

(ii) If dead or weakened microbes are injected in a healthy body, the body fights and kills them by producing  

      suitable antibodies. 

(iii) The antibodies remain in the body for protecting from the disease causing microbes. This is how a vaccine  

        works. 

(iv) Several diseases like cholera, tuberculosis, smallpox and hepatitis can be prevented by vaccination. 

Increasing Soil Fertility: 
(i) Some bacteria and blue green algae are able increase the fertility of soil by fix nitrogen from the atmosphere to         

      enrich soil with nitrogen. These microbes are commonly called biological nitrogen fixers. 

 

Cleaning the Environment: 

At the time of making manure, we collect wastes of plants, vegetables and fruits from nearby houses and gardens. 

They put them in a pit meant for waste disposal. After some time, it decomposed by microorganisms and gets 

converted to manure. By this method environment is cleaned. 

Harmful Microorganisms: 

(i) Some of microorganisms are harmful in many ways. 

(ii) In human beings, plants and animals, some of the microorganisms cause diseases. Such disease-causing   

      microorganisms are called pathogens. 

(iii) Food, clothing and leather are spoiled due to some harmful microorganisms. 

Disease— causing Microorganisms in Humans: 

(i) Pathogens enter our body through the different way like air when we breathe, the water when we drink or the  

     food when we eat. They can also get transmitted by direct contact with an infected person or carried through an    

     animal. 

(ii) Microbial diseases such as cholera, common cold, chicken pox and tuberculosis that can spread from an infected  

       person to a healthy person through air, water, food or physical contact are called communicable diseases. 

(iii) There are some insects and animals which act as carriers of disease causing microbes. For example housefly is  

        one such carrier that flies sit on the garbage and animal excreta etc. Pathogens stick to their bodies. When these  

        flies sit on uncovered food they transfer the pathogens. Whoever eats the contaminated food is likely to get sick.  

        Some more examples of carrier microbes are the female Anopheles mosquito, which carries the parasite of  

        malaria. Female Aedes mosquito acts as carrier of dengue virus. 

(iv) All mosquitoes breed in water. So, one should not let water collect anywhere like in coolers, tyres, flower pot etc.  

       By keeping the surroundings clean and dry we can prevent mosquitoes from breeding. 



Some Common Human Diseases caused by Microorganisms: 

 

 

 

 

 

 

 

Disease-causing Microorganisms in Animals: 
Some of microorganisms not only cause diseases in humans and plants, but also in other animals. For example: 

anthrax is an example of dangerous human and cattle disease caused by a bacterium. Foot and mouth disease of 

cattle is caused by a virus. 

Disease-causing Microorganisms in Plants: 
Some of microorganisms cause diseases in plants such as wheat, rice, potato, sugarcane, orange, apple and others. 

These diseases reduce the yield of crops. They can be controlled by the use of certain chemicals or pesticides which 

kill the microbes, which affect the yield the crops. 
Some Common Plant Diseases caused by Microorganisms 

 
Food Poisoning: 
Food poisoning in humans could be due to the consumption spoiled food by some microorganisms. Microorganisms 

that grow on our food produce toxic substances and make the food poisonous causing serious diseases. So, it is very 

important that we preserve food to prevent it from being spoilt by the microorganisms. 

Food Preservation: 
Microorganisms spoil our food. Spoiled food emits bad smell and has a bad taste and changed colour. Here some 

common methods to preserve food in our homes. 

 (i) Chemical Method: 

(i) Preservatives like Salts and edible oils are the common chemicals generally used to check the growth of     

     microorganisms. 

(ii) We add salt or acid preservatives to pickles to prevent the attack of microbes. Sodium benzoate and sodium meta    

       bisulphite are common preservatives which are used in the jams and squashes to check their spoilage. 

Human 

Disease 

Causative 

Microorganism 

Mode of 

Transmission 

Preventive measures (General) 

Tuberculosis Bacteria Air 

Keep the patient in complete isolation.  

Keep the personal belongings of the patient away  

from those of the others. Vaccination to be given 

 at suitable age 

Measles Virus Air 

Chicken Pox Virus Air/Contact 

Polio Virus Air/Water 

Cholera Bacteria Water/Food Maintain personal hygiene and good  

sanitary habits. Consume properly cooked  

food and boiled drinking water. Vaccination 
Typhoid Bacteria Water 

Hepatitis B Virus Water Drink boiled drinking water. Vaccination. 

Malaria Protozoa Mosquito Use mosquito net and repellents. Spray 

 insecticides and control breeding of  

mosquitoes  by not allowing water to collect  

in the surroundings 

 

 



(ii) Preservation by Common Salt: 
(i) To preserve meat and fish for ages, common salt is used. Meat and fish are covered with dry salt to check the  
      growth of bacteria. 
(ii) Salting is also used to preserve amla, raw mangoes, tamarind, etc. 

(iii) Preservation by Sugar: 
(i) Sugar is used for preserving jams, jellies and squashes are preserved. 

(ii) It reduces the moisture content which inhibits the growth of bacteria which spoil food. 

(iv) Preservation by Oil and Vinegar: 

(i) Oil and vinegar are used to prevent spoilage of pickles because bacteria cannot live in such an environment. 

(ii) Vegetables, fruits, fish and meat are often preserved by this method. 

(v)  Heat and Cold Treatments: 
(i) Boiling of milk kills many microorganisms, after that it is stored or used. 

(ii) We keep our food in the refrigerator. Low temperature inhibits the growth of microbes. 

(iii) Pasteurized milk can be taken without boiling as it is free from harmful microbes. The milk is heated to about  

       700C for 15 to 30 seconds and then suddenly chilled and stored. By doing so, this process prevents the growth of  

       microbes. This process was discovered by Louis Pasteur. It is called pasteurization. 

(vi)  Storage and Packing: 

Dry fruits and even vegetables are sold in sealed air tight packets to prevent the attack of microbes. 

Nitrogen Fixation: 
(i) Rhizobium is involved in the fixation of nitrogen in leguminous plants (pulses). 
(ii) Nitrogen also gets fixed through the action of lightning. But the amount of nitrogen remains constant in the  
     atmosphere. 

Nitrogen Cycle: 
It is a biogeochemical cycle which brings about circulation of nitrogen through 
the living and non-living components of biosphere. 
(i) Nitrogen is one of the essential constituents of all living organisms as part of proteins, chlorophyll, nucleic acids  

     and vitamins, available 78% in our environment. Bacteria and blue green algae present in the soil for fixing    

     nitrogen from the atmosphere and then convert into compounds of nitrogen. 

(ii) After this, usable compounds can be utilised by plants from the soil through their root system. These compounds  

      are then used for the synthesis of plant proteins and other compounds. Animals feeding on plants get these  

      proteins and other nitrogen compounds. 

(iii) When plants and animals die, bacteria and fungi present in the soil convert the nitrogenous wastes into  

       nitrogenous compounds to be used by plants again. Certain other bacteria convert some part of them to nitrogen  

       gas which goes back into the atmosphere. As a result, the percentage of nitrogen in the atmosphere remains  

       more or less constant. 

 
Nitrogen cycle 



 
Worksheet 

 
Multiple choice questions: 
1. Name the Living organism which we cannot seen by naked eye. 
 (a) Microorganisms     (b) Chromic organisms 
 (c) Fermentation     (d) Lyophobic organisms 
2. Name the single celled microorganism which found in glacier to deserts and hot spring. 
 (a) Algae      (b) Virus 
 (c) Bacteria      (d) None of these 
3. Name the multicellular, heterotrophic microorganisms which found in colonies. 
 (a) Algae      (b) Virus 
 (c) Bacteria      (d) Fungi 
4. Name the unicellular or multicellular microorganism which is found in water. 
 (a) Algae      (b) Protozoa 
 (c) Bacteria      (d) Fungi 
5. Name the unicellular or multicellular autotrophic microorganism. 
 (a) Algae      (b) Protozoa 
 (c) Bacteria      (d) Fungi 
6. Name the microorganisms which require host cells to reproduce and complete their life cycle. 
 (a) Algae      (b) Virus 
 (c) Bacteria      (d) Fungi 
7. Lactobacillus is an example of ___________ 
 (a) Algae      (b) Virus 
 (c) Bacteria      (d) None of these 
8. Penicillium and Aspergillus are examples of __________ 
 (a) Algae      (b) Virus 
 (c) Bacteria      (d) Fungi 
9. Amoeba and paramecium are examples of ____________ 
 (a) Algae      (b) Protozoa 
 (c) Bacteria      (d) Fungi 
10. Spirogyra and chlamydomonas are examples of ___________ 
 (a) Algae      (b) Protozoa 

 (c) Bacteria      (d) Fungi 
Answer in one word or one sentence: 

1. Name the fungus helpful in bread and alcohol industry. 

2. Name the microbes which are used to change milk into curd. 

3. Which microorganisms contain chlorophyll? 

4. What is pasteurization? 

5. What is the difference between nitrification and denitrification? 

6. Which microorganism causes sleeping sickness? 

7. Name the bacterium living in the root nodules of plants. 

8. Name two chemical preservatives. 

9. What do you mean by fermentation? 

10. Name the mosquitoes which carries the germs of malaria and dengue? 

 
 
 

 

 
 
 
 
 
 

 
 
 
 



 
 

PROJECT WORK                                                   
  

                                                              CHAPTER 2. MICROORGANISMS 

PROJECT 1.Coronavirus disease 2019 is an infectious disease caused by severe acute 
respiratory syndrome virus 2(SARS-CoV-2). The disease was first identified in 2019 in 
Wuhan , the capital of Hubei , China and has since spread globally, resulting in the 
2019-20 coronavirus pandemic. 

 a report/project on the history of COVID-19, their mode of transmission, causes and 
their preventive measures. 

Also make a poster and paste it on the notice board to make more aware about this 
viral disease. 

                              CHAPTER 4. METALS AND NON METALS 

PROJECT 2. As we know that metals and non metals are extracted from deep inside 
the earth. Huge mines are constructed for extraction of metals and non metals. Make a 
report on working conditions of these mines. How will it affect the environment? 
Collect information of any five mines situated in India and make a report in A4 sheet. 

 

 


	Fill in the blanks:

