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PK HITS®

e Balancing (MCQs)

e Type of Reaction and Example (Specially
® Decomposition)

e Color Change Activities

e Redox




DISPLACEMENT REACTION

A chemical reaction in which a more active or reactive element
displaces a less active or reactive element from its compound.

SINGLE-DISPLACEMENT REACTION:

| < '_.. /
A+B0 ———> B+ A | 7504 RelY”
- ' I"YLCICI gya

It happened because ¥~~~
reactivity of A >B
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REACTIVTY SERIES

Potassium Most reactive
Sodium

Calcium

Magnesium

Aluminium

Zinc Reactivity decreases
Iron

Lead
Hydrogen

Copper

Mercury
Silver

Gold LLeast reactive




NCERT ACTIVI

Aim: To observe the displacement of copper from copper sulphate

solution by iron. _
t (13S0 “Y— }/@?SOM g

Procedure:
* Place an iron nail in a test tube containing copper sulphate
solution (Test Tube B).
e Keep another test tube with copper sulphate solution as a control
(Test Tube A).

e | eave it undisturbed for 20 minutes.
Observation: F e Sbb(

e The iron nail develops a brownish coating of copper.
e The blue colour of the copper sulphate solution fades ﬂlight greenjilz Test Tube B, while it
remains unchanged in Test Tube A.

Conclusion: Iron displaces copper from copper sulphate solution.
Reaction:

Fe(s) + CuSO4(aqg) — FeSO4(aq) + Cu(s)




METAL-METAL DISPLACEMENT REACTION
" Fele) + CuSot(ag) @——— FeS0Y(aq) + Cu(sD

(When iron is added to a copper sulphate solution, it displaces copper metal as iron is more reactive than copper.

2 O‘&‘f )
Pb(s) CuCl2(aq) —_— > PbCI2(aj +@

—

When lead is added to a copper chloride solution, it displaces the copper metal as lead is more reactive than
chlorine.

NONMETAL-NONMETAL DISPLACEMENT REACTION

Reactivity of NON-METALS:
() +] ora) ) ——> (oKl Reachviy of NON

} Greenish | Colorless soln Colorless soln E eddish brown
yellow gas | — "







All displacement reactions are

Are all displacement reaction

Exothermic or Endothermic exothermic because heat is

released.”




DOUBLE-DISPLACEMENT REACTION

A chemical reaction in which two compounds exchange their ions
fcations and anions) to form two new compounds.

KBr + ANO3 & KNO3 + AgBr







NCERT ACTIVITY gt

Aim: To observe the reaction between sodium sulphate and barium
chloride solutions.
Procedure: r l
e Take about 3 mL ofksodium sulphate $olution in a test tube.
e |In another test tube, take about 3 mL of barium chloride solutio
e Mix the two solutions together.
Observation: " Terims vty
e A white precipitate of barium sulphate (BaSO,) forms. —
e This precipitate is i ble in water and settles at the bottom of<& i et

Conclusion: Sodium sulphate and barium chloride undergo a double-displacement reaction,
forming an insoluble white precipitate of barium sulphate, confirming the presence of
sulphate ions in the original solution.




TYPES OF DOUBLE-DISPLACEMENT REACTION

Precipitation reaction

The reaction in which agueous solutions of two 1onic compounds or a
gas and an agueous solution of ionic compound react to form an
insoluble solid, i.e., precipitate.

L’{)lv Pbi2 + 2KNO3(aq)

olortess  Yellow ppt. Colorless

“olorless

[




OXIDATION 6 .

Oxidation refers to the addition of oxygen or thekemoval of |
hydrogen from a shbstance. [N electronic terms, it involves the loss of
L 7

electrons.

Addition of Oxygen: @}0_2 —:»/ 02 h____,_,x"f 7 A (Oxidation of carbon
A Oxidation of sulphid
Removal of hgdrogen:@ Br%@ xidation of sulphide

Oxidising agent is a substance which brings about oxidation.
In the above examples O2 and Br2 are oxidising agents.




NCERT ACTIVITY gt

Aim: To observe the reaction of copper powder with oxygen when
heated.

Observation:
e |nitially, the copper powder is reddish-brown in color.
e Upon heating, the copper powder turns black due to its
reaction with oxygen in the air, forming copper oxide (CuO).

Reaction&%(:u (s) + O, (g) = 2CuO (s)\)) = % [ AC {<

Conclusion:
The reaction demonstrates an oxidation process where copper is oxidized to form copper
oxide. This is an exothermic reaction, producing heat and causing a visible color change.
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REDUCTION (1B

A chemical reaction which involves addition of hydrogen or removal
of oxygen or gain of electrons is called as reduction

,—l
” ~
7’

Addition of hydrogen: N2 + 8H2 — ONH3.._.-~ -4 Reduction of nitrogen

‘-—‘h
-"\--_..

, _i A Reduction of zinc

Rfdud’;w O X icidrd
Reducing agent is a substance which brings about reduction. In the
above examples H2 and C are reducing agents.
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REDOX

A chemical reaction in which reduction and oxidation
takes place simultaneously.
INn @ redox reaction substance getting oxidised is

called a Reducing agent. RSP ——

And the substance getting reduced is called an Lg
Oxidising agent. =
Redox
&

Addition/removal of

hydrogen and oxygen Loss/gain of electrons




® 2Cu (¢) + 02 (g) — 2Cu0 (s)
Shiny brown Black

®

\

Cu0 (g) + H2 (g)+
“Black
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Q. In the reaction{l&uO}s) {Ir-lz}g) — Cu(s) + H20 (9)

(a) Name the oxidized substance.
(b) Name the reduced substance.
(c) Name the oxidizing agent.
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CORROSION: When metal surfaces are attacked by substances —"‘-

like oxygen, m0|sture oFEEi’élfsrthe metal is said to undergo

~ corrosion. J s

This process is undesirable as it weakens the metal and
diminishes its appearance.

(RUSTINGyfon reacts with air and water to form rust, a reddish- § |
brown flaky substance. This oxidation process, known as
rusting, occurs more easily on metal surfaces.

.
(TARNISHING: /When silver metal or silver ornaments are

exposed to air, they become discolored or tarnished. This
happens because silver reacts with hydrogen sulfide and
oxygen present in the air, forming compounds that cause the
tarnishing of the silver.




CORROSION

CFe + O, + HZO} Hydrated Iron Oxide (Reddish :‘ SR --

\- Cu+CO, + HZO}—> CuCO; - Cu(OH)., (Copper

onat msh-gr\ee@

(

\- Ag + S\— Ag.S (Silver Sulfide, Black)

C @X{Jh)
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PREVENTING CORROSION

Sty

l‘" "" A

V-~

Greasing or Alloging

Painting oiling

ﬁuu

Metale after corrogion
prevention be like:




SAHT

RANCIDITY

Rancidity\occurs when oil- or fat-containing food items are exposed to air
for a long time, leading t® oxidation. As a result, the food develops an
unpleasant odor and taste.

Different causes of Rancidity:
e Oxidative rancidity ( of oxygen)
e Microbes (e.qg., bread mold, etc.)
e Hydrolytic ( of water) >

. .y
Vjsil:fle disgy_‘sj‘h




T

PREVENTING RANCIDITY

(i) Addition af antioxidants: Chemical substances known as antioxidants
are added to fat- and oil-containing foods to inhibit their oxidation,
preventing spoilage.

(i) Filling nitrogen gas: In chip packets, oxygen iIs replaced with nitrogen

——

to prevent oxidation. Since nitrogen is non-reactive, it helps retain the
original taste and odor of the chips.

(i) Refrj_g_gration of food items: Storing food at low temperatures slows
down oxidation, helping to preserve its taste and odor.
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1. A dilute ferrous sulphate solution was gradually added to the beaker containing
acidified potassmm permanganate sojution. The light purple colour of the solution
fades and flnally disappears. Whlfh of the following is the correct explanation for

Lthe obsirvatlon ? 1_(: SQ"'\ V M N OL’J QC\ W)

%Mnoél IS an OXIdISIng agent |t OX|d|ses FeSO4
) FeSO4 acts as an oxidising agent and oxidises KMnQO4.
(c) The colour disappears due to dilution; no reaction is involved.

(d) KMnO4 is an unstable compound and decomposes in presence of FeS0O4 to a
colourless compound.
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Prashant Points (PP)

2. In a double displacement reaction such as the reaction between sodium sulphate
solution and barium chloride solution:

(A) exchange of atoms takes place \/

E 3yrexchange of ions takes place )\//

recipitate is produced ) —
(b) an Insoluble salt is produced The correct option is
(a) (B) ana (D)

(b) (A) and (C)
(c) only (B)
vé) (B), (C) and (D)
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Prashant Points (PP)

3.Calcium oxide reacts vigorously with water to produce slaked lime.
CaO(s) + H20() — Ca(OH)2(aq) . This reaction can be classified as

(A) Combination reaction
(B) Exothermic reaction

(C) Endothermic reaction

(D) Oxidation reaction

Which of the following is a correct option?
(a) (A) and (C)

(b) (C) and (D)

(c),(A), (C) and (D)
VCJ)(A) and (B)




Prashant Points (PP)

4.0xidation is a process which involves
(a) addition of oxygen “
(b) addition of hydrogen -
(c) removal of oxygen

(d) removal of hydrogen <




Prashant Points (PP) H_ -

5. Which of the following is a redox reaction?

(}Q SnCl, + HgCIz — SnCl, + Hg




Prashant Points (PP) &%,

9. A magnesium ribbon is burnt in oxygen to give a white compound X accompanied

by light emission. If the burning ribbon is now placed in an atmosphere of nitrogen,
it continues to burn and forms a compound Y.

(a) Write the chemical formulae of X and Y.
(b) Write a balanced chemical equation when X is dissolved in water.

Answer: N@FFQ\JL . M%%Ni

Here, X IS magnesium oxide, and Y Is magnesium nitride.

(a) The chemical formula of X is MgO, and that of Y is MgzN..

(b) When X is dissolved in water, the following reaction occurs:
MgO + H,O = Mg(OH),




In the chemistry of life, be the reactant

that starts amazing transformations!
-Reactants




