CBSE CLASS X CHEMISTRY
Metals and Non-Metals
	One mark questions with answers

	Q1. Which one of the following elements symbolized as A and B is a metal :
11A23, 16B32?

	Ans1.  A is a metal as it contains one electron in its outer most shell.

	Q2. Name the constituents of baking powder.

	Ans2. Tartaric acid and sodium bicarbonate.

	Q3. Name the main constituents of common brass.

	Ans3. Zn and Cu are the main constituents of common brass.

	Q4. What are washing soda and baking soda chemically?

	Ans4. Chemical formula of washing soda is Na2CO3.10H2O (sodium carbonate) and  baking soda is NaHCO3 (sodium bicarbonate).

	Q5. Why are stainless steel cooking pans often given a copper outer bottom?

	Ans5. Stainless steel cooking pans are often given a copper outer bottom because it is good conductor of heat.

	Q6. Write the equation for the chemical reaction that takes place when steam is passed over red hot silicon.

	Ans6. When steam is passed over red hot silicon, silicon dioxide is formed and hydrogen gas liberated.
Si (silicon) + 2H2O (steam)  SiO2 (silicon dioxide) + 2H2 (hydrogen)

	Q7. Write the chemical equation to show the effect of heating on sodium carbonate crystals.

	Ans7. When sodium carbonate crystals are heated water molecules are reduced.
Na2CO3.10H2O 

	Q8. Name one metal element and one non-metal element which are obtained on a large scale generally from sea water.

	Ans8. Sodium and Chlorine.

	Q9. An iron knife kept dipped in a blue copper sulphate solution changes to light green. Why?

	Ans9. Iron displaces copper from copper sulphate solution and forms ferrous sulphate solution which is light green.
Fe (iron) + CuSO4 (copper sulphate, green colour)  FeSO4 (ferrous sulphate, light green) + Cu (copper)

	Q10. A given non-metal forms sulphuric acid on reacting with concentrated HNO3. Identify the non-metal.

	Ans10. Sulphur is non-metal forms sulphuric acid on reacting with concentrated HNO3.
S + 6HNO3 (conc. nitric acid)  H2SO4 + 6NO2 + 2H2O

	 

	Two mark questions with answers

	Q1. A trivalent metal X is manufactured by the process of electrolysis. It is the most abundant metal in the earth's crust. Identify the metal and state its two uses.

	Ans1. The metal is Aluminium (Al).
Uses :
(i) Aluminium is used for making cooking utensils because it is good conductor of heat.
(ii) It is used for making silver paints.

	Q2. A white powder having an odour of chlorine is used to remove yellowness of white clothes in laundries. Name this powder. How is it prepared? Write the chemical equation for the reaction involved in its preparation.

	Ans2. White powder is bleaching powder (CaOCl2). It is prepared in the laboratory by passing the chlorine gas over dry slaked lime
Ca(OH)2 (Calcium hydroxide 'slaked lime') + Cl2 (Chlorine)   CaOCl2 Calcium oxychloride 'bleaching powder') + H2O (Water)

	Q3. Explain why zinc metal can displace copper from copper sulphate solution but copper cannot displace zinc from zinc sulphate solution.

	Ans3. Zinc is more reactive element than copper so zinc displaces copper from copper sulphate solution.
Zn + CuSO4 (Copper sulphate)  ZnSO4 + Cu
Copper is less reactive than zinc so it can't displace the zinc sulphate solution.

	Q4. A non-metal belonging to group V in the periodic table has two major allotropic forms. Name its two forms. Identify the element. Write two distinctions between these two forms.

	Ans4. Non-metal is phosphorus (P). The allotropes of phosphorus are white phosphorus (yellow phosphorus) and red phosphorus.
Distinctions :
(i) White phosphorus is soft and red phosphorus is brittle powder.
(ii) White phosphorus is poisonous while red phosphorus is non-poisonous.

	Q5. What are the products formed? When silicon reacts with hydrochloric acid? Write the necessary equation.

	Ans5. When silicon reacts with HCl it forms silicon tetrachloride and hydrogen gas is liberated.
Si + 4HCl (Hydrochloric acid)  SiCl4 (Silicon tetrachloride) + 2H2 (Hydrogen gas).

	Q6. Describe the method of mining sulphur.

	Ans6. The sulphur is mined from underground by Frasch Process. This process is based that sulphur has low melting point (159ºC). A hole is bored to the sulphur beds and three concentric pipes are pushed to sulphur beds, through the outer most pipe super heated water is forced down which melts sulphur beds. Through the inner most pipe, air at high pressure is forced which pushes the molten sulphur through the middle pipe which is collected in pots. [image: image1.png]—— Compressed
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	Three mark questions with answers

	Q1. You are given a sample of an ore containing sulphide of copper along with a high percentage of unwanted materials. With the help of a diagram describe the process by which you would remove the unwanted materials from the given ore.

	Ans1. This ore is concentrated by Froth Flotation method, This method is used to concentrate the sulphide ores of copper and zinc. The crushed ore is put into a tank containing water and little pine oil. Compressed air is passed through the water. The froth that is produced because the pine oil rises to the surface and carries the ore  particles with it. The gangue sinks to the bottom.
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	Q2. An element has two allotropic forms A and B and belongs to group V of the periodic table. A is much darker in colour than B. Ignition temperature of A is 260ºC and that of B is 30ºC. What may A and B be? Which one of them reacts with (i) chlorine on heating but not in the cold, (ii) hot concentrated solution of NaOH producing a gas? Write the chemical equations for the reactions involved.

	Ans2. B is yellow phosphorus and A is red phosphorus.
(i) Red phosphorus reacts and form phosphorus penta chloride.
P4 (Red phosphorus) + 10Cl2 (Chlorine)  4PCl5 (Phosphorus penta chloride)
(ii) White phosphorus reacts with hot concentrated solution of NaOH producing phosphine gas and form sodium hypophosphite
P4 (White phosphorus) + 3NaOH (Sodium hydroxide) + 3H2O [image: image3.png]Heat



PH3​ (Phosphine) + 3NaH2PO2 (Sodium hypophosphite).

	Q3. What is chemical name and formula of limestone? What happens when limestone is strongly heated? Write the chemical equation involved. How can the presence of excess of CO2 be tested in a class room from the products formed.

	Ans3. Lime stone is calcium carbonate (CaCO3) when limestone is strongly heated it decomposes and forms calcium oxide and carbondioxide.
The presence of excess of CO2 in the class room is tested by  passing the air through lime water (CaO). It will change to milky due to the formation of a white precipitate of calcium carbonate.
CaCO3 (Calcium carbonate or lime stone) [image: image4.png]


CaO (Calcium oxide or lime water) + CO2 (Carbon dioxide)

	Q4. What is meant by allotropy? Name the two allotropes of phosphorus. Mention any three differences in their properties

	Ans4. Allotropy : "Existence of an element in two or more distinct forms which have different physical properties but same chemical properties is called allotropy and the forms are called allotropes."
Two allotropes of phosphorus are white phosphorus and red phosphorus.
Differences :
Red phosphorus
White phosphorus
(i) It is stored in open atmosphere.
(i) Its ignition temperature is very low 30ºC. So it is kept under water.
(ii) It is non-poisonous.
(ii) It is highly poisonous.
(iii) Red phosphorus does not react with sodium hydroxide.
(iii) White phosphorus reacts with sodium hydroxide.


	 

	Five mark questions with answers

	Q1. Define allotropy. Name the two common allotropes of phosphorus. Write four differences in the properties of the two allotropes of phosphorus. Why do they show different properties?

	Ans1. Allotropy : "Existence of an element in two or more distinct forms which have different physical properties but same chemical properties is called allotropy and the forms are called allotropes."
Two allotropes of phosphorus are white phosphorus and red phosphorus.
Red phosphorus
White phosphorus
(i) It has an opaque red colour.
(i) It is colourless, but appears yellow when kept in atmosphere.
(ii) It sublimes at 400ºC.
(ii) Its melting point is 44ºC.
(iii) It is less reactive.
(iii) It is very reactive.
(iv) It combines with chlorine only on heating.
(iv) It combines with chlorine spontaneously.
They show different properties as the bonding between yellow phosphorus is weak while in red phosphorus is strong.

	Q2. How does iron occur in nature? With the help of labelled diagram describe the extraction of iron and give the concerned chemical equations, State the differences between (i) iron and steel (ii) stainless steel and steel.

	Ans2. Iron occurs in nature in combined states mainly it occurs in oxide and sulphide ores.
Oxide-ores : 
Haematite : Fe2O3
Magnetite : Fe3O4
Limonite : Fe2O3.3H2O
Sulphide-ores : Iron pyrites : FeS2
Carbonate ores : Siderite : FeCO3
The various steps involved in the extraction of iron metal from its oxide ore (haematite) (Fe2O3) are given below :
(i) Concentration of ore : The iron ore haematite (Fe2O3) is concentrated by crushing the ore and washing it in a stream of water. This removes most of the gangue.
(ii) Calcination : The washed iron is then strongly heated in the absence of air (calcinied) to expel water sticking to it.
(iii) Reduction : The iron oxide ore (haematite) is mixed with coke and lime stone and put into a blast furnace near its bottom.
The following chemical reaction takes place in blast furnace :
(a) Coke present in blast furnace burns insufficent air to form carbon monoxide (which acts as reducing agent)
2C (Carbon) + O2 (Oxygen)  2CO (Carbon monoxide)
(b) Carbon mono oxide reduces iron (III) oxide to iron metal.
Fe2O3 (Iron oxide) + 3CO (Carbon mono oxide)  2Fe (Iron metal) + 3CO2 (Carbon dioxide)
The molten iron collects at the bottom of blast furnace.
(c) The lime stone decomposes to form calcium oxide and carbon dioxide due to intense heat in the blast furnace.
CaCO3 (Calcium carbonate) [image: image5.png]Heat



CaO (Calcium oxide) + CO2 (Carbon dioxide)
(d) This calcium oxide reacts with silicon dioxide (sand) present as impurity in the ore to form liquid calcium silicate called slag
CaO (Calcium oxide) + SiO2 (Silicon dioxide)  CaSiO3 (Calcium silicate)
The molten slag collects on the top of the molten iron and is separately taken out
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Differences :
(i) (a) Iron is an element which don't contain any impurities while steel is an alloy of iron with 1.5% of carbon
(b) Pure iron is not very hard and strong while steel is very hard and strong.
(ii) Stainless steel is alloy of iron with chromium and nickel while steel is alloy of iron with carbon.

	Q3. State the three major steps usually involved in the metallurgical processes. Name the chief ore of aluminium. Describe with a labelled diagram and with the necessary chemical equations how aluminium is extracted from this ore.

	Ans3. The major steps usually involved in the metallurgical processes are (i) concentration of ore (ii) conversion of concentrated ore into metal oxide (iii) Reduction of metal oxide to metal (iv) Refining of impure metal.
The main ore of aluminium is Bauxite(Al2O3.2H2O)
The various steps involved in the extraction of aluminium metal from its bauxite ore are given below :
Purification : The bauxite ore usually contains iron oxide and silica (sand) as impurities which are removed by Baeyer's method as follows :
Bauxite is dissolved in a hot concentrated solution of sodium hydroxide to form sodium aluminate (NaAlO2). The iron oxide and other impurities do not dissolve and are removed by filtration.
Al2O3 (Bauxite) + 2NaOH (Sodium hydroxide)  2NaAlO2 (Sodium aluminate) + H2O (Water)
Sodium aluminate is mixed with water and cooled. This gives a precipitate of aluminium hydroxide
NaAlO2 (Sodium aluminate) + 2H2O (Water)  Al(OH)3 (Aluminium hydroxide) + NaOH (Sodium hydroxide)
When aluminium hydroxide is strongly heated it gives pure aluminium oxide or alumina
2Al(OH)3 (Aluminium hydroxide) [image: image7.png]=trong heating



Al2O3 (Alumina oxide) + 3H2O (Water)
Electrolytic reduction of pure aluminium oxide : Al2O3 is reduced to aluminium in a specially made electrolytic cell as shown in Fig. given below. In this cell the inside coke lining acts as a cathode and carbon rod is used as an anode. The cell is charged with a mixture of concentrated purified Al2O3 and cryolite (Na3AlF6). Cryolite is mixed to lower down the melting temperature of alumina. When the current is passed through the cell, mixture melts because of the heat generated due to the resistance offered by the mixture. The molten mixture is then electrolysed at the bottom of the cell.
Al2O3 [image: image8.png]Electrolysis



2Al3+ + 3O2-
The aluminium thus obtained is further purified by electrolytic refining.
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	Q4. Describe the extraction of Cu from its ore under the following heads :
(i) concentration (ii) Roasting (iii) Reduction (iv) Refining of crude metal.

	Ans4. The main ores of copper are copper pyrites (CuFeS2) and copper glance (Cu2S). The various steps usually involved are given below :
Concentration : Concentration is done by froth-floatation. The finely powdered ore is mixed with water and pine oil in large tank. The ore particles are wetted by the oil, whereas the gangue particles are wetted by water. Air is blown through the mixture. As a result oil froth containing ore particles is formed which floats on the top of the water and can be skimmed off easily.
Roasting : The concentrated ore is roasted. Roasting is done in reverberatory furnace.
2CuFeS2 + O2 [image: image10.png]roasing



Cu2S + 2FeS + SO2​
Cu2S and FeS are partially oxidized.
2Cu2S + 3O2  2Cu2O + 2SO2
2FeS. + 3O2  2FeO + 2SO2​
Reduction : Takes place in Bassemer converter. It can be tiled in any position. It has a basic lining inside.
The little FeS present in matte is completely oxidized to FeO and then changed into slag with reaction of silica. Cuprous sulphide reacts with Cu2O to form blister copper.
Cu2S + 2Cu2O  6Cu + SO
Refining of copper : The impure copper metal is purified by the process of electrolytic refining to get pure copper metal.
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The impure metal is made the anode and a strip of pure copper cathode. These are immersed in a copper sulphide solution with a little sulphuric acid added to it. On passing an electric current the anode begins to dissolve pure copper gets deposited on the cathode. The impurities either dissolves in the solution or deposited below the anode as anode mud.
At anode : Cu (Copper) [image: image12.png]12 electrons,



Cu2+ (copper ion)
At cathode : Cu2+ (Copper ion) [image: image13.png]*2 electrons,
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Cu (Copper atom) deposits on cathode
Thus pure copper is obtained at the cathode.

	Q5.  What is rusting of iron? Write any two common methods to prevent rusting.

	Ans5. Rusting : The process of eating away of metal, by the action of atmospheric reagents changing the metal  into its compounds is called as rusting.
When iron is kept to environment, a red coloured layer is formed on its surface it is rust and the process is known as rusting.
The rusting of iron is :
(i) 2Fe (Iron) + O2 (Oxygen) + H2O (Water)  2Fe(OH)2 (Iron hydroxide)
(ii) Fe(OH)2 + O2 + H2O  2Fe2O3.3H2O (Rust)
Necessary conditions for rusting are :
(i) Presence of moisture
(ii) Presence of air
Prevention of Rusting :
(i) Rusting is prevented by galvanization. It is a process of coating Zinc metal over iron by electro plating.
(ii) It is prevented by painting the surface of metal and coating the surface of metal with oil or grease


 
