HOTS (Higher Order Thinking Skills)

Q.1. Samuel had a Silver coin which turned black. He kept coin in a bowl lined
with aluminium foil. Then he filled the bowl with water and boiled it. After
sometime, he found that the coin has become new. Its blackness disappeared.
How did it happen?

Ans. The blackness of silver coin is due to the formation of silver sulphide in its
surface due to its exposure to air. On boiling, the aluminium foil reacts with the layer
of silver sulphide and displaces silver from silver sulphide to from aluminium sulphide
and silver. This makes the coin shiny.

34925 + 24l - 6Ag + Al,S,

Q.2. During electrolysis of water a few drops of sulphuric acid is added into
water. Why?

Ans. Pure water is bad conductor of electricity. By adding a few drops of sulphuric
acid, it becomes a good conductor of electricity.

Q.3. Justify with the help of an example that displacement reaction is also a
redox reaction.

Ans. Consider the following displacement reaction in which Fe displaces Cu from
CuSO4 to form FeSOa:

Fe(s) CuS04(aq) FeS04(aq) cu(s)
- _.|_
Iron | Copper sulphate Iron (Il)sulphate Copper
(Blue) (Green) (Reddish—brown)

In the above reaction, Fe is gaining oxygen. Hence, Fe is oxidised. CuSOas is loosing
oxygen. Hence, it is reduced. So, it is a redox reaction.

Q.4. Compound ‘A’ when dissolved in water gives compound ‘B’ which used in
whitewashing. Compound ‘B’ reacts with COz2 to form a white precipitate of
compound ‘C’. Identify compounds ‘A’ ‘B’ and ‘C’. Also write the equations
involved.
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Ans. ‘A - B + C0O, — C
Exothermic  Used for White ppt

reaction Whitewashing

Slaked lime [(Ca (OH) 2] is used for whitewashing. It is obtained when quicklime.
CaO reacts with water.

Ca0 + H,0 - Ca(OH), + Heat

Quicklime Calcium hydroxide
(Slaked lime)

So ‘A’ is CaO and ‘B’ is Ca (OH) 2.
Ca(OH),(aq) + CO,(g) — CaC03(s) + H,0(D)

Calcium carbonate
(White PPt.)



‘C’is CaCOes.

Q.5. When CaO is added to water taken in a beaker, rise in temperature is
observed. However, when Ba (OH) 2 is mixed NHa4 Cl, a fall in temperature is
observed. Why?

Ans. Reaction of CaO and water is an exothermic reaction. So, rise in temperature is
observed.

CaO(s) + H,0(l) » Ca(OH),(aq) + Heat

Calcium oxide Calcium hydroxide

Reaction of Ba (OH) 2 and NH2Cl is an endothermic reaction and hence fall in
temperature is observed.

Ba(OH), + 2NH,Cl + Heat — BaCl, + 2NH,OH

Barium Ammonium Barium Ammoonium
hydroxide Chloride chloride hydroxide

Q.6. A brown substance ‘X’ on heating in air forms a substance ‘Y’. When
hydrogen gas is passed over heated ‘Y’, it again changes back into ‘X’.

(i) Name the substance ‘X’ and ‘Y’.
(i) Name the type of chemical reaction occurring during both the changes.
(iif) Write the chemical equations of the reactions.

Ans. (i) X-Cu; Y-CuO.

(i) When copper is heated in air, oxidation takes place. When hydrogen gas is
passed over heated copper oxide, reduction takes place.

A
(iii) 2Cu + 0, - 2CuO (Oxidation)

A
CuO + H, » Cu + H,0 (Reduction)



