P133

1. The second reaction is more likely to be reversible
since its enthalpy change,s low and the activation
energies of the direct and reverse reactions are
very similar.

2. a) Endothermic

b) 'AHraactiun = Hproducts : Hreactants
= 143 kd/mal — 103 kJ/mol
= 40 kd/mol

E, = 157 kd/mol — 103 kJ/mol = 54 kJ/mol

¢) The enthalpy change of the reverse reaction
is the same, but of the opposite sign:
Alee\.rerse reaction =l kal'ﬂ[ﬂ
E, = 157 kd/mol — 143 kJ/mol = 14 kJ/mol

This reaction could be reversible given its
enthalpy change of 40 kJ/mol, which is low.

3. a) Graphs1and3.
b) Graph 2.

¢/ Reaction 3 and its reverse reaction, reaction 4,
since the enthalpy change is low and therefore,
the activation energies of the direct and reverse
reactions are very similar.

d) Reaction 2, since it has the lowest activation -
energy.

e) Reaction1:AH_, . = 75kJ/mol

E, = 100 kd/mol
Reaction 2: AH = -75 kJ/mol

reaction
E, = 25 kJ/mol
Reaction 3;: AH = 25 kJ/mol

reaction

E, = 100 kJ/mol
Reaction 4: AH = -25 kJ/mal

reaction

E, = 75 kd/mol



4, a) C+ D—A+ Bisexothermic since it has the

lowest activation energy, indicating that the
potential energy of the reactants is greater

than that of the products.

b) 1AH! = 600 kd/mol = 500 kd/mol = 100 kJ/mol

A+B—=C+DAH
C+D—A+BAH

¢) ReactionC+D—A+ B

reaction

roaction

= 100 kJ/moal
= 100 kd/mol

will be faster since it

has the lowest activation energy.

PE
(KJ)

Ea=500

AH =100 Id/rrlolI

Progress of the reaction

Reverse Reaction
AH =-100 kJ/mol
Ea = 500 kJ/mol

Exo

PE
(k)) |

IﬁH =100 kJ/mol

C+D

Progress of the reaction

Forward Reaction
AH =100 kJ/mol
Ea = 600 kJ/mol
Endo

5 E = 250 kJ/mol + 200 kJ/mol = 450 kd/mol
Answer: The direct reaction has an activation

energy of 450 kd/mol.

Potential

Gnerg\l —————— 450

kJ/mal”

Progress of the reaction
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