
Exercises 

Metals and Non-Metals 

A. Tick the correct option. 

1. Which of the following is not a characteristic of metals? 

a) Ductility         b) Malleability        d) Brittle      e) Lustre Ans. Brittle 

2. Which of the following metal is metalloid? 

a) Carbon          b) Nitrogen      c) Calcium     d) Silicon         Ans. Silicon 

3. Which of the following is the best conductor of electricity? 

a) Copper          b) Aluminium    c) Gold           d) Mercury    Ans. Copper 

4. Which metal is present in liquid state at room temperature? 

a) Copper   b) Aluminium    c) Sodium     d) Mercury       Ans. Mercury 

5. Which of the following metals cannot displace hydrogen? 

a) Platinum     b) Silver     c) Gold      d) All of these         Ans. All of these 

6. What do metals displace from acids when they react with them? 

a) Hydrogen     b) Chlorine      c) Oxygen    d) Nitrogen     Ans. Hydrogen 

7. Which of the following is the most reactive metal? 

a) Copper b) Aluminium    c) Sodium    d) Potassium     Ans. Potassium 

8. Which of the following is acidic in nature? 

a) Carbon dioxide   b) Potassium hydrochloride c) Sodium oxide  

d)  Calcium oxide                                                         Ans. Carbon dioxide 

B.   State whether the following statements are True or False. 

1. All metals are solid at room temperature.   False 

2. Non-metals are good conductors of heat and electricity.      False 

3. Iron and copper are considered to be the most malleable metals.  False 

4. A mineral from which a metal can be extracted economically is called an ore.  True 

5. Sodium and potassium are so soft that they can be cut with a sharp knife. True. 

6. Zinc is more reactive than copper.      True 

7. Aluminium metal reacts with sodium hydroxide to form hydrogen gas and sodium aluminate. 

True 

8. Non-metals react with oxygen to form metallic oxides. False 

 

C. Give one word. 

1. The basic building block of a variety of substances.  Element 

2. The extraction of metals from their ores and then refining them for use. Metallurgy 



3. The elements which exhibit the characteristics of both metals and non-metals.             

Metalloid 

4. The only non-metal which is liquid at room temperature.    Bromine 

5. The hardest non-metal found in nature.     Diamond 

6. The most ductile metal.   Copper 

7. The property of metals that allows them to be drawn into thin wires.  

Ductility 

8. The only non-metal which is a good conductor of electricity.    Graphite 

9.  The ability to produce sound on being struck.  Sonority 

10.  Metal that is stored in kerosene oil.   Sodium  

 

D. Fill in the blanks. 

1. Sulphur is used in vulcanization of rubber. 

2. The reactivity series is a series of metals, in order of reactivity from highest to lowest 

3. Oxygen is required for the extraction of metals from their ores and for the production of steel 

from iron. 

4. Metals react with acids to from metallic salts and Hydrogen gas. 

5. Most of the metals exist in their combined state as oxides. 

6. Non-metallic oxides dissolve in water to from acids. 

7. Rusting of iron is an oxidation reaction. 

8. Zinc is used as a protective coating for iron. 

E. Match the following. 

      Column A     Column  B 

1. Gold     d) Jewellery 

2. Iron     e) Machinery 

3. Aluminium    c) wrapping food 

4. Carbon     g) fuel 

5. Copper     b) electric wire 

6. Mercury     a) thermometer 

7. Lead     f) car batteries 

F. Answer the following questions in brief. 

1. Sodium is kept in kerosene oil. Give reason. 

Ans. Sodium is kept immersed in kerosene oil, because it is highly reactive metal. it reacts 

vigorously with air and catch fire. 

2. Which property of metal makes them suitable for making jewellery? 



Ans.  Metals have a shining surface called lustre when freshly prepared. They have a quality 

of reflecting light from their surface. Such metals can be polished too. For example, gold, 

silver, copper. Because of this ability of metals to shine they are used for making jewellery. 

3. Differentiate between metallic oxides and non-metallic oxides. 

Ans. 

Metallic oxides Non-metallic oxides 

Metal reacts with oxygen and form 

metallic oxide. 

Metal + Oxygen → Metal oxide 

 

Non-metal reacts with oxygen and form 

nom-metallic oxide. 

Non-metals + Oxygen        →          Non-

metallic oxide 

Metallic oxides are basic in nature 

because metallic oxides get dissolved in 

water and form base.  

Non-metallic oxides are acidic in nature 

because these oxides dissolve in water to 

form an acid. 

Theiraqueous solution turns red litmus 

blue 

Their aqueous solution turns blue litmus 

red 

Na2O(s) + H2O(l) → 2NaOH(aq) Sodium           

water          sodium 

Oxide                                  hydroxide 

 

C    +   O2→      CO2 

Carbon    oxygen      carbon dioxide                                    

 

CO2  +          H2O   →     H2CO3 

                                  carbonic acid 

 

4. Why do copper vessels turn green with the passage of time? 

Ans. If a copper vessel is left open in presence of the moist air, then, a dull green coating will be 

observed on it. The green material is a mixture of copper hydroxide (Cu (OH)2) and copper 

carbonate (CuCO3). Following is the reaction to express it:  

2Cu       +   H2O   +     CO2   +       O2    →       Cu (OH)2. CuCO3 

copper            water            carbon dioxide         oxygen            Basic copper carbonate 

5. Define the following terms: 

a. Malleability: It is that property of metals which allows them to be beaten into the thin sheets. 

Due to presence of this property, the shape of iron nail and aluminium wire can be changed on 

beating. Malleable metals are aluminium and copper. Highly malleable metals are gold and 

silver. 



b. Ductility:  It is that property of metals which allows them to be drawn into the wires. For 

example: Metals like aluminium and copper are used to make wires which are used in electric 

connection as they are ductile metals. Zinc, Arsenic, and antimony are non-ductile metals. 

c. Sonority: It is that property of metals which produces ringing sounds on hitting. Ringing 

property of metal depends on the temperature and density. 

d. Corrosion: A process where a metal undergoes a chemical reaction with atmospheric gases 

and moisture, and results in eating away of the metal surface is known as corrosion. 

For example:  In case of tarnishing of silver articles, the metallic silver reacts with hydrogen 

sulphide or sulphur present in air and gets tarnished. 

 

e. Rust: Iron reacts with the oxygen present in air and moisture and form hydrated iron (III) 

oxide which is known as rust and the process is known as rusting of iron. 

             4 Fe    +     3O2+       xH2O →      2Fe2O3.xH2 O 

            Iron         Oxygen       Water         Iron Oxide(rust) 

6. Why are bells made up of metal? 

Ans. Sonority is the property of metals in which metals produce ringing sounds on hitting. 

Ringing property of metal depends on the temperature and density. It is due to the property of 

sonority that bells are made up of metal. 

7. Define reactivity series of metals. 

Ans. Reactivity Series: 

The reactivity series of metals, also known as the activity series, refers to the arrangement of 

metals in the descending order It is (highest to lowest) of their reactivities. Metals have been 

arranged in vertical order with the most reactive metal at the top and the least reactive metal at the 

bottom. 



 

G. Answer the following questions in detail: 

1. Explain with the help of an activity that metal oxides are basic oxides. 

Ans. Aim: To show that metals react with oxygen to produce basic oxide. 

Material required: A small ribbon of magnesium, a pair of tongs, blue and red litmus pater and a 

burner. 

Procedure: Take a strip of magnesium ribbon. Hold one end of it with a pair of tongs and heat the 

other end over the lamp. Collect the ash in a test tube. Add a little water and stir it well. Test the 

solution with red and blue litmus paper. 

Observation: The magnesium ribbon burns in air with a dazzling white light to form magnesium 

oxide. This oxide dissolves in water to form magnesium hydroxide. Its aqueous solution turns red 

litmus paper blue and no reaction on blue litmus paper. This shows that magnesium oxide is basic 

in nature. 

The following chemical reaction takes place in this activity. 

2Mg                   +     O2            →     2MgO(s) (Mg burns with a white dazzling light) 

       Magnesium         oxygen                Magnesium oxide 

                                                                         

      MgO      +      H2O       →    Mg (OH)2 

Magnesium         water               Magnesium hydroxide 

  Oxide          

                                 



2. Describe what happens when sodium and potassium react with water. Write the 

equations to support your answer. 

Ans.  Sodium and potassium both are highly reactive metals, hence they react with water very 

explosively. Sodium reacts with water to form Sodium hydroxide and hydrogen gas with the 

evolution of a large amount of heat.  

 2Na +     2H2O (cold)   →       2NaOH    +      H2+   heat 

Sodium      water                    sodium             hydrogen 

                                      Hydroxide        gas 

Potassium reacts with water to form potassium hydroxide and hydrogen gas with the evolution of 

a large amount of heat. 

 2K +             2H2O (cold)      →   2KOH    +      H2+   heat 

Potassium         water                 Potassium           hydrogen 

                                        Hydroxide            gas 

3. What is displacement reaction? Explain why iron displaces copper from its salt solution. 

Ans.  When highly reactive metal reacts with the salt solution of less reactive metal and displaces the 

less reactive metal from its salt solution. This kind of reaction is known as displacement reaction. 

Metal A +   Salt of metal B → Salt of metal A + Metal B 

Where metal A is more reactive than metal B. 

Metals are arranged as per their reactivity order in reactivity series. The most reactive metal is placed 

at the top and least reactive metal at the bottom. Thus, a metal can displace another metal placed 

below it in the activity series, but cannot displace a metal placed above it in the activity series. 

When iron is reacted with copper sulphate solution, then copper will be displaced by iron as iron is 

more reactive than copper.  The blue colour of copper sulphate disappears and a powdery red mass of 

copper is deposited at the bottom of the beaker.  

The reaction- 

CuSO4     +      Fe            →     FeSO4       +   Cu 

Copper               iron               iron           Copper 

Sulphate                                  Sulphate 



4. Make a comparative account of the physical and chemical properties of metals and non-

metals in tabular form. 

Ans.  Differences between physical properties of metals and non-metals. 

Metals Non-metals 

These are solids at room temperature except mercury These exist in all three states 

These are very hard except sodium These are soft except diamond 

These are malleable and ductile These are brittle and can be breakdown into 
pieces 

These are lustrous These are non-lustrous except iodine 

Electropositive in nature Electronegative in nature 

Have high densities Have low densities 

These are sonorous. They are not sonorous. 

They are good conductor of heat and electricity. They are bad conductor of heat and 
electricity. 

High melting and boiling point. Low melting and boiling point. 

 

Difference between Chemical properties of metals and non-metals. 

Metals Non-metals 

Metal reacts with oxygen and form basic metallic 

oxide. 

 Metal + Oxygen →Metal oxide(basic) 

4Na+O2→2Na2O 

Non-metal reacts with oxygen and form (acidic) 

non-metallic oxide. 

Non-metals + Oxygen        →          Non-metallic 

oxide(acidic) 

C+O2→CO2 

Metals react with water to form hydroxide and 

hydrogen gas. 

2Na+2H2O→2NaOH+H2(g) +heat 

Non-metals do not react with water. 



Metals react with dilute acids to form salt and H2. Non-metals do not react with dilute acid and they 

cannot displace hydrogen. 

Few metals like Zn, Al and Pb react with strong 

base to form metal salt and hydrogen gas. 

2NaOH (aq) + Zn(s) → Na2ZnO2(aq)+   H2(g) 

Reactions of non-metals with bases are complex. 

 

5. What do you understand by corrosion? List some of the ways used to prevent corrosion 

of metals. 

Ans: The corrosion of metals can be prevented by: 

 Oiling or greasing: 

 Covering the surface of the metal with enamel and lacquers helps to protect the metal against 

corrosion; parts of machines that move can be protected by coating layers of water repellent oil or 

grease.  

 Painting: 

 Another way of protecting iron and steel is by painting on them as it creates a barrier between the 

surface of the metal and moist air or water.  

 Alloying: 

An alloy is a mixture of two or more metals. Alloying is a process where metals like iron or steel are 

mixed with a less reactive metal like chromium, magnesium, etc for protection against corrosion and 

to create non-rusting alloys. For e.g. Brass is an alloy which consists of copper is a cheap and non – 

reactive alloy. Another example of a non-rusting alloy is stainless steel, a mixture of iron and carbon. 

 Galvanizing 

Coating iron or steel with Zinc to prevent corrosion is known as galvanizing.  

 Electroplating 

Electroplating is a process where a metal is coated by electrolytic deposition with chromium, silver, 

or another metal. It is one of the most popular and common methods to prevent corrosion. 

6. What happens when a metal reacts with a dilute acid? Explain with the help of an 

example. 

Ans. Most of the metals react with acids to form metallic salts and hydrogen gas. The presence of 

hydrogen gas is confirmed by bringing a burning matchstick or candle near the gas. And when the 

burning matchstick or candle produces pop sound then it means that hydrogen gas has evolved. 



Metals which are reactive than hydrogen displace hydrogen from its dilute acids and produce 

respective metal salts and hydrogen gas. 

Metals which are less reactive than hydrogen cannot displace hydrogen from its acids and hence no 

reaction takes place. 

Example: Metal  + dilute acid     →   Salt           +  Hydrogen gas 

                2Na(s)+   2HCl(dilute) → 2NaCl(aq)   +  H2(g) 

 

           Sodium        hydrochloric             sodium          hydrogen 

                                Acid                           chloride           gas 
 

It is found that, copper does not react with hydrochloric acid while it reacts with a sulphuric acid. 

 

7. State at least five uses of metals and non-metals. 

Ans.  Uses of Metals 

1. Metals are used in making wires and sheets, which are used for various purposes. For 

example, copper and aluminium wires are used for conduction of electricity, in electrical 

equipment’s etc.      

2. Metals are used in making machinery, auto mobiles, utensils, industrial gadgets, water boilers 

etc. 

3. As Alloys metals are used in making coins, satellite, stainless steel, wooden ships sheathing 

etc. 

4. Alloy like duralium has great strength. It is used in aircrafts, pressure cooker, automobiles etc. 

Naval brass is used for marine and engineering castings. 

5. Some metals like iron, sodium and calcium are essential parts of our body. 

 Uses of Non-Metals 

      Non-metals are widely used in our daily life.  

1.  Non-metal (oxygen) is essential for our life, as oxygen is required for respiration. 

2. Carbon dioxide (CO2) is essential for green plants to carry out photosynthesis. 

3.    Non-metals like nitrogen and phosphorus are used in fertilisers for better plant growth. 

4.  Non-metal like chlorine (CI2) is used in water purification process. 

5.   Non-metal (I2) is used in the purple coloured solution (Iodine solution) on wounds as antiseptic. 

6. Non-metal such as sulphur is used in crackers. 

7. Many non-metals like iodine, chlorine, sulphur is used in medicine. Phosphorus is essential for 

our bones and teeth. 


