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2nd Year      Chapter 3 

1. Give any four uses of aluminum. 

i. It is non-toxic and can be used for making food and brewing equipment and in packaging. 

ii. Aluminum readily forms alloys with other metals like copper, magnesium, nickel and zinc. 

iii. At homes, aluminum is found in the form of cooking utensils, window frames and kitchen 

foils. 

iv. Aluminum is used for making petrol and milk storage tanks because it reflects heat and 

prevents them of being over heated in the sun. 

 

2. Write formula of Colaeminite and cryolite. 

Colaeminite Ca2B6O11.5H2O 

Cryolite  Na3AlF6 

3. What happens when aluminum dissolves in NaOH? 

Aluminum dissolves in sodium hydroxide to form a soluble aluminate and hydrogen gas. 

2Al + 2NaOH + 6H2O 2NaAl(OH)4 + 3H2 

 

4. What happens when boric acid is heated? 

When heated strongly, it swells by losing water molecules.  

H3BO3 HBO2 + H2O 

HBO2 H2B4O7 + H2O 

H2B4O7 2B2O3 + H2O 

5. What is talc or soapstone? Give its uses. 

The magnesium silicateMg3H2(SiO3)4is commonly known as talc or soapstone. It is 

physically greasy to touch. Therefore it is used in making cosmetics. It is also used in 

making household articles. 

6. How semiconductors are used in transistors? 

In semiconductors, the junction between the different materials forms a boundary which 

allow electricity to pass more rapidly and is used in transistors. Transistors are much 

smaller and less complicated than electronic tubes. They are used in radio, television, 

computers and calculators. 

 

7. What happens when borax is heated in NH4Cl? 

When borax is heated with NH4Cl, boron nitride is produced. 

Na2B4O7 + 2NH4Cl 2NaCl + 2BN + B2O3 + 4H2O 

8. Give four uses of borax. 

i. It is used to prepare borate glass which is heat resistance. 

ii. It is used in softening of water. 

iii. It is used in leather industry for tanning and dyeing. 

iv. It is used in metallurgical operations. 

 

9. How boric acid is prepared from borax? 

Hot concentrated solution of borax is heated with concentrated H2SO4. On cooling, 

crystals of boric acid are formed.   

Na2B4O7 + H2SO4 + 5H2O  Na2SO4 + 4H3BO3 
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10. Give balanced equation for reaction of Aluminum with Concentrated H2SO4 , HCl and 

N2. 

2Al + N2 2AlN 

2Al + 6H2SO4 Al2(SO4)3 + 6H2O +SO3 

2Al + 6HCl 2AlCl3 + 3H2 

11. Give two methods for preparation of borax. 

4H3BO3 + Na2CO3  Na2B4O7 + 6H2O + CO2 

Ca2B6O11 + 2Na2CO3 2CaCO3 + Na2B4O7 

 

12. Write formula of Bauxite and cryolite. 

Bauxite  Al2O3.2H2O Cryolite  Na3AlF6 

 

 

13. What is the action of an aqueous solution of borax on litmus paper? 

Borax is a basic salt. When it is dissolved in water, hydrolysis of B407
-2 (tetra borate ion) 

takes place. 

Na2B4O7  2Na+ + B4O7
-2 

B4O7
-2 + 7H2O  4H3BO3 +20H- 

As a result, the solution becomes alkaline and it turns red litmus paper blue. 

 

14. Give reactions to represent the following reactions. 

a) Borax is heated with CoO 

When borax is heated, it loses water of crystallization. It swells up into a white porous mass 

due to expulsion of water. 

Na2B4O7.10H2O  Na2B4O7 + 10H2O 

When sodium tetraborate is heated, it decomposes into sodium metaborate and boric 

anhydride. 

Na2B4O7 2NaBO2+ B2O3 (Boric anhydride) 

The cobalt oxide combines with B203 to give cobalt metaborate. 

CoO + B2O3 Co(BO2)2 (Cobalt metaborate) 

 

b) Al2O3 heated with NaOH solution 

When Al203 is heated with NaOH solution, sodium Aluminate is formed. 

Al2O3 + 2NaOH  2NaAlO2+H2O 

 

15. Why is aluminum not found as a free element? Explain the chemistry of borax beads 

test? 

Aluminum is a reactive metal and does not exist in free state. It is mostly found in the form 

of alumino silicates and also as oxides 

Chemistry of Borax Bead Test 

When borax is heated, it loses its water of crystallization and a white porous mass is 

obtained. On further heating the porous mass gives glassy transparent beads of Boric 

anhydride B203. 

Na2B407.10H20  2 Na2B4O7 2NaBO2 + B2O3 

White porous  Glassy 

Glassy   transparent beads 
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The metallic oxide obtained by the decomposition of metallic salt e.g. CuSO4 combines with 

B2O3 and forms coloured bead. 

CuSO4  CuO + SO3 

CuO + 2B2O3 Cu(BO2)2 
(Bluish green in oxidizing flame) 

 

16. How does orthoboric acid react with: 

(a) Sodium hydroxide   (b) Ethyl alcohol 

Orthoboric acid is partially neutralized by caustic soda (NaOH) to give borax 

4H3BO3 + 2NaOH Na2B4O7 + 7H2O 

(b)  When orthoboric acid reacts with ethyl alcohol, it forms ethyl borate, 

H3BO3 + 3C2H50H  (C2H5)3BO3 + 3H2O 

 

17. How will you convert boric acid into borax and vice versa? 

Conversion of Boric Acid into Borax: 

When boric acid is treated with caustic soda (NaOH) it gives borax. - 

4H3BO3 + 2NaOH Na2B4O7 + 7H2O 

 

18. Conversion of Borax into Boric acid: 

When aqueous solution of borax reacts with HCl or H2SO4,it gives boric acid. 

Na2B4O7 + 2HCI + 5H2O 2NaCl + 4H3BO3 

Boric Acid 

Na2B4O7 + H2SO4 + 5H2O Na2SO4 + 4H3B03 

Boric Acid 

 

19. Why are liquid silicones preferred over ordinary organic lubricants? 

Ans. Liquid silicones are preferred because of: 

(a) Small changes in viscosity 

If temperature of petroleum oil is dropped from 100°C to 0°C, the increase in viscosity is100 

folds. Whereas, on same decrease in temperature, the increase in viscosity ofsilicones is 

less than four folds. So small change in viscosity takes place which makes itan excellent 

lubricant. 

(b) Resistance towards air at high temperature: 

In the presence of air or oxygen at temperature as high as 300 ° C, silicones remain 

freefrom acid formation and does not undergo oxidation. 

 

20. Explain: 

(a) CO2 is non - polar in nature. 

(b) CO2 is acidic in character. 

(a) Non — Polar Nature of CO2 

The dipole moment of CO2 is zero. 

O=C=O 
In CO2, the central carbon atom is sp hybridized and shows linear geometry. The 

carbonoxygen bond in CO2 is polar but overall molecule is non -polar in nature due 

tocancellation of dipole moment because of linear structure. 

(b) Acidic Character of CO2 

CO2 is a non-metal oxide. When it is dissolved in water carbonic acid is formed. 

CO2 + H2O  H2CO3 

Due to H2CO3 formation, it is acidic in nature. 
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21. Why is CO2 a gas at room temperature while SiO2 is a solid? 

Carbon dioxide exists as independent CO2 molecules with linear structure. 

So,intermolecular forces are very weak and that's why it exists as a gas at room 

temperature. 

While SiO2 has an infinite three dimensional polymeric tetrahedral structure. 

 

In case of SiO2, each silicon atom is covalently bonded with four oxygen atoms becauseof 

its large size and each oxygen atom is attached with two silicon atoms. In this way athree 

dimensional network is formed. So, giant structure of SiO2 is very stable. Thus SiO2 exists 

as solid. 

 

22. Give the names and the formulas of different acids of boron? 

(i) Ortho boric acid (H3BO3) 

(ii) Meta boric acid  (HBO2) 

(iii) Tetra boric acid  (H2B4O7) 

(iv) Pyro boric acid  (H6B4O9) 

 

 

23. What is borax? 

Borax is the sodium salt of tetra boric acid. It is a white crystalline solid. Its naturalty deposit 

is called tincal. Since, it is formed from strong base and weak acid that is why itis also 

called basic salt. 

Its chemical formula is Na7B4O7. 

Above 62°C, it exists as pentahydrate crystals Na2B4O7.5H2O and below 62°C, it 

exists as 

decahydrate crystals Na2B4O7.10H2O 

 

24. Outline the principal uses of borax. 

Uses of Borax 

(i) It is used to prepare borate glass which is heat resistant. 

(ii) It is used in softening of water. 

(iii) It is employed in borax bead test, for the detection of metallic cations. 

(iv) It is used in metallurgical operations. 

(v) It is used as a flux in welding and in metallurgy. 

(vi) It is employed in making washing powders. 

(vii) It is used in leather industry for tanning and dyeing. 

(viii) It is used in cosmetics, soups, textiles, paints, medicine, match industry and as 

apreservative. 

 

25. How dose borax serve as a water softening agent? 

The hardness of water is due to the presence of soluble salts of calcium and 

magnesium.When hard water is treated with borax, it can remove Ca2+ and Mg2+ ions from 

water asinsoluble calcium tetra borate and Magnesium tetra borate respectively. 

Ca2+ + Na2B4O7 CaB4O7 + 2Na+ 
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26. Give the names along with the formulas of three important ores of aluminum. 

Name of Mineral 
of Aluminum 

Chemical 
formula 

Bauxite Al2O3.2H2O 

Cryolite Na3AlF6 

Corundum Al2O3 

 

27. What are silicones? 

Silicones: 

An organosilicon polymer containing silicon-oxygen chain and alkyl or aryl groupsattached 

to silicon atoms is called silicones. Silicones may be. 

• Linear 

• Cyclic 

• Cross linked 

For example: 

 

28. Give a brief summary of the principal properties of silicones. 

Properties of Silicones 

(i) They have high thermal stability in the absence of air and withstand temperature 

up to300°C. 

(ii) They remain unaffected by most of the chemical reagents such as weak acid, 

alkaliesand saltsolutions. 

(iii)They do not become too viscous on cooling and are therefore used for low temperature 

lubrication. 

(iv)They are water repellent. 

(v) They have good insulating properties and can withstand high temperature 

withoutchanging. 

(vi) They are non-toxic. 

 

29. What are silicates? 

Silicates 

The compounds derived from silicic acid (H2SiO3) are called silicates. 

• Natural Silicates: Quartz, mica, feldspar and zeolites are important natural silicates. 

• Artificial Silicates: Glass and cement are man-made silicates. 

 

 

30. Why boron differs in its properties with the other member of the group? 

Boron differs in properties with those of other elements due to its small size, high 

chargedensity and high value of ionization energy than other members of same group. 

 

31. Why aluminum is used in flash light photography? 

When aluminum is heated upto 800°C or above in the presence of air it 

producesAl2O3. 

This reaction is accompanied by the evolution of heat and intense white light. 

4Al + O2 2Al2O3 + heat + light 

We make use of this property of aluminum in flash light photography. 
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32. What is vitreous silica and water gas? 

Vitreous Silica 

When molten silica is cooled rapidly, it does not crystallize but usually it under 

coolstremendously and eventually becomes rigid without proper orientation into a 

regularcrystal pattern. This rigid, highly under cooled liquid is called vitreous silica. 

Water Glass 

Sodium salt of metasilicic acid (H2SiO3 ) is called water glass or soluble glass. It isprepared 

by fusing sodium carbonate with pure sand. 

Na2CO3 + SiO2  Na2SiO3 + CO2 

This process is carried out in a furnace called reverberatory furnace. 

 

33. What is the effect of heat on boric acid? 

When boric acid is heated upto 100 ° C, it is converted into metaboric acid. 

H3BO3  HBO2 + H2O 

 

 

On further heating upto 140°C, metaboric acid is converted into tetraboric acid. 

4HBO2  H2B4O7 + H2O 

On heating the tetra boric acid upto red hot, it gives boric anhydride. 

H2B4O7  2B2O3 + H2O 

 

34. Why Borax is alkaline? Explain.  OR   Aqueous solution of borax is alkaline in nature. 

Why? 

Borax when dissolved in water, ionizes as 

Na2B4O7  2Na+ + B4O7
-2 

Hydrolysis of B4O7
-2 ions generates hydroxyl ions which makes it alkaline. 

B4O7
-2 + 7H2O 4H3BO3 + 2OH- 

 

35. Why aluminum does not react with nitric acid? 

Aluminum does not react with nitric acid at any concentration, probably becauseof the 

formation of protective layer of aluminium oxide. The acid is said to render thealuminium 

passive. Nitric acid is, therefore, frequently transported in aluminiumcontainers. 

 

36. How will you prepare borax from: (a) Colemanite (b) Boric Acid. 

(i) From orthoboric acid 

• Formally borax was manufactured by treating a hot solution of boric acid with theproper 

amount of soda ash. 

4H3BO3 + Na2CO3 Na2B4O7 + 6H2O + CO2 

Boric Acid    Borax 

(ii) From Colaeminite 

• Now-a-days borax is almost exclusively obtained from calcium borate (Colaeminite). 

• Finely powdered Colaeminite is boiled with Na2CO3 solution, when CaCO3 precipitatesout 

and a mixture of borax and sodium metaborate is formed. 

Ca2B6O13 +2Na2CO3  2CaCO3 + Na2B4O7 + 2NaBO2 

        Colaeminite 
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37. How carbon behaves differently from other members of its own group? 

(i) Carbon has the peculiar property of forming long carbon chains. 

(ii) Silicon forms long chains of alternating silicon and oxygen atoms. 

(iii) Carbon and silicon both form acidic oxides, whereas the oxides of germanium, tinand 

lead are amphoteric in nature. 

(iv)Both carbon and silicon form covalent bonds. Their oxides are acidic and both 

formhydrides and chlorides. 

(v) Valency: The elements of Group WA are characterized by a set of four valenceelectrons 

which form two pairs. 

 

38. How weathering phenomena convert potassium field spar into clay? 

Weathering: (tearing of the top surface of rocks - is called weathering) 

Many important silicate rocks contain aluminum. They also contain silicates. The 

weatheringof these rocks results in the disintegration of the complex silicates. These 

compounds areconverted into potassium carbonate, sand and clay due to the following 

reasons. 

(i) The alternate boiling and freezing of water in the rocks. 

(ii) Chemical action of water and carbon dioxide in the form of H 2CO3. 

CO2 + H2O H2CO3 

The following reaction explains the weathering of potassium feldspar. 

K2O.Al2O3.6SiO2 + H2CO3 + H2O K2CO3 + 4SiO2 + Al2O3.(SiO2)2.2H2O 

 

39. Define semiconductor. Give one example 

A semiconductor is a substance that has different resistances to the passage of an 

electriccurrent under different circumstances. 

• Semiconductors include the elements germanium, selenium and silicon, and 

thecompounds lead sulphide(PbS), silicon carbide(SiC), cadmium sulphide(CdS), 

leadtelluride(PbTe), gallium arsenide(GaAs) and indium antimonide(InSb). 

• Semiconductors are also sensitive to light. The greater the intensity of the light thatshines 

on them, the better they conduct electricity. 

• The effects that light and heat- energy have on semiconductors make them 

extremelyuseful. They are used in photoelectric cells and in solar batteries. 

 

40. Why are liquid silicones preferred over ordinary organic lubricants? 

• They are used as lubricants, either incorporated in greases or as oils, in bearings, gears, 

etc. 

• They are also used in hydraulic brakes and other hydraulic systems. 

• The outstanding physical attribute of silicone oil is its very small change in viscosity 

withchange in temperature, compared with the behaviour of other oils of similar viscosity. 

• If the temperature is dropped from 100° C to 0 ° C, the viscosity of petroleum oil 

mayincrease about one hundred folds, whereas that of silicone oil will increase less than 

fourfolds. 

 

41. What are silicates? 

The compounds derived from silicic acids are termed as silicates. 

Sodium silicate, Na2SiO3: 

This is a sodium salt of metasilicic acid H2SiO3. It is known as water glass or solubleglass. It 

is prepared by fusing sodium carbonate with pure sand. 

Na2CO3 +SiO2 Na2SiO3 + CO2 

    sodium silicate 

The process is carried out in a furnace called reverberatory furnace. 
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42. CO2 is non -polar while CO is polar in nature. Explain. 

Ans: Structure of Carbon Monoxide (CO) 

• Carbon monoxide is diatomic molecule 

• It has triple bond between oxygen and carbon atom. 

• There is a coordinate covalent bond directed from oxygen to carbon. 

• It is very slightly polar and has a small dipole moment (0.1 12D). 

• In this molecule carbon is partial positive and oxygen is partial negative. 

        Structure of the Carbon Dioxide 

• Carbon dioxide exists in the gaseous state. 

• The observed C- 0 bond distance is 115 pm. 

• It has linear structure with 180' angle. 

• Solid CO2 has a face centered cubic structure. 

• Being linear its dipole moment is zero. 

• Carbon is sp hybridized. 

 

43. Give uses of lead suboxide. 

It is used, in the manufacture of 

(i) lead storage batteries   (ii) Pigments 

 

44. Show that H3BO3 is monobasic acid. 

Acidity: It is a very weak acid and ionizes to a very limited extent mainly as 

amonobasic acid. 

H3BO3 + H2O   [B(OH)4]- + H+ 

Boric acid being weak acid cannot be titrated with alkalies in the usual manner. In 

thepresence of glycerol, however, it can be titrated against a standard alkali 

usingphenolphthalein an in indicator. 

 

45. Define metalloid. Give reaction of a metalloid of group III A with oxygen. 

Metalloid: 

A substance having some properties like metals and some properties like non-metals is 

calledmetalloid. Its electrical resistance changes with the change of condition. 

Reaction of Boron with Oxygen    4B + 3O2 2B2O3 

This reaction stops as a layer of oxide is formed. 

 

46. How Al finds its uses in metallurgy and photoflash bulbs? 

Aluminum Used in Metallurgy: 

i. It is a good reducing agent and can thus be used for this purpose in the chemical and steel 

industries. 

ii. Aluminum readily forms alloys with other metals like copper, magnesium, nickel and zinc. 

iii. Aluminum Used in Photoflash Bulbs: 

iv. A glass bulb filled with finely shredded aluminum or magnesium foil that is ignited by 

electricity to produce a short duration high-intensity light flash for taking photographs.Also 

called photoflash. 

 

47. What is meant by chemical garden? 

When crystals of soluble coloured salt like nickel chloride, ferrous sulphate, copper 

sulphate or cobalt nitrate etc are placed in a solution of sodium silicate, they produce a very 

beautiful growth, like plants, which is called chemical garden. 
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48. Give any two uses of sodium silicates? 

 It is used as filler for soap in soap industry. 

 It is used in textile as a fire proof. 

 It is used as furniture polish. 

 It is also used in calio printing (printing on cloth) 

 

49. Write two uses of silicones? 

 As water repellents. 

 As lubricants 

 Methyl silicones are used in making rebber. 

50. Write two uses of boric acid? 

 It is used in medicines as an antiseptic. e.g dusting powder, boric ointments etc 

 Solution of boric acid is used in eye wash. 

 It is used in pottery as a glaze. 

 It is used in candle industry for stiffening of wicks. 

 


