— wwiw.ilmkidunya.com

CHEMISTRY 9% (New. v @Uuuu

CHAPTER NO 6 n\’\ e~ Equilibrium
v "\_ .II II . N
\ \‘ \\ \ W

Exercise: MultupIeVC{j?(cg\\dhésil e

| The equilibrium point will be reached very 5 N; and Oz

) soon. ‘
3. Bt COMBICIR vl haye e e 4. Heating at high temperature in an open vessel
composition of mixtures.
5 The concentrations of all the reactants and 6 Because the gas is dissolved under pressure, it
products should become constant. ' comes out when pressure is decreased.
_ _ If the activation energy of the forward reaction is
7. The backward reaction will be favored. 8. comparable to that of the backward reaction.
They are useful only when equilibrium lies
9. far to the right side. 10. They will remain constant.
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Q#2: Short Questions

0\
i. Difference Between Dynamic and Sta ’_lf_ggl.ll 13{[ ' (O X
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When the rate of forward and reverse reactions becomes equal but continues When the reaction stops completely, it
o proceed in opposite directions, it is called dynamic equilibrium. is called static equilibrium.
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ii. How will the following reversible reaction be affected if its temperature is increased?

2H,0 » 2H>+ 0

This is an endothermic reaction, so increasing the temperature favors the forward reaction. More products (H; and O;) are

produced. www.ilmkidunya.com

iii. How can you get the maximum yield in a reversible reaction?

Methods to get maximum yield:
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1. Adding one or more of the reacting species. \ \ 0 @E_ “\‘\ N\ ." (/O/\ji-_;,-\\:;- —
2. Withdrawing one or more of the product; 301 \ \L \\ ) | o
3. Changing the temperature o§ the reacn x ,.e / \ \\ (‘) v L
4. By using a catalyst. ' \
5. Changing the pressure (Jfreadﬁgnt\s m‘/‘)mducts are in gaseous state).
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iv. How can you e“the time to attain equilibrium in a reversible reaction?
Effect of Catalyst:

A catalyst increases the rates of both forward and backward reactions. If a reversible reaction is carried out in the presence
of a catalyst, it decreases the time taken to reach equilibrium.
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v. What is the effect of increasing pressure on the reactlon. _—~ 1)\ CONUBY
N2+ Q2 = ZNO \ ) s \ N PGS A
Here, two moles of reactants produce two moles of products Spf th:ere 15 ne effect of pressure. Pressure changes only
affect ~ | VL

reactions where the nhumber of mdes bf reac "_nts a'nd products are unequal.

Q#3: Constructed Requnke Questlons |

i. Why are sonﬁe lreflctlons irreversible while others are reversible?
The reversibility of a reaction depends on the nature of reactants, products, and energy changes.
o Irreversible Reactions:
(a) Complete conversion of reactants into products.
(b) Formation of a stable product. WWW.IImkidunya.com
(c) Large energy release.
e Reversible Reactions:
(a) Dynamic equilibrium is established.
(b) Similar stability between reactants and products.
(c) Influence of conditions (temperature, pressure).
ii.. Why are combustion reactions generally
irreversible? Reason:
o Large energy release: Combustion is highly exothermic (heat and light). The reverse requires
enormous energy input, so it is unfavorable.
« Formation of stable products: Combustion produces very stable products sugh as- CE)z and H:0,
which are chfﬁcult to break down. .'w 2 PANRC A

mixture and preventing the reverse reacnor-r , \) p
iii. Can you make an irreversible reaction rev ble d,nii vice versa"
e Making an Irreversible Reactlon ‘vaerm fe:

Some irrever51ble I]Tquubns can'become reversible by changing reaction conditions (temperature,
pressure; c}ﬂtaﬂ t) J\

Fxampie:

The decomposition of calcium carbonate can become reversible if CO; is kept under
www.ilm kidunya.com pressure.

CaC0s; — Ca0+CO;
Making a Reversible Reaction Irreversible:
A reversible reaction can be made irreversible by removing products (e.g., releasing a gas, forming a precipitate).
Example:
Removing ammonia (NHs) from the Haber process forces the reaction forward.

iv. How do you know if a reaction is reversible or irreversible?

o Irreversible reaction: Goes to completion; no reactant species left.
» Reversible reaction: Does not go to completion; products react to form reactants again.

v. Do the phase changes in water (solid « liquid < vapour) show rev_ellf\si_l_)il_lity_‘.’-,_—_-:.."

Yes. Phase changes are purely physical phen@mena,and areIlrevensq;.]e " NE
www.ilmkidunya. com _ 7N\ Q\LIB - U
Examples:

1. Ice (solid) melt$ to I1Hu1d water and water can freeze back to ice.
2. Water (hgth dl)‘ evaporates to vapors, and vapor condenses to water.



