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Syllabus tor exarmination in 2019, 2020 and 2021.

5 Chemical energetics

Enthalpy changes and entropy changes accompany chemical reactions. This tapic demonstrates why
some reactions and processes are spontaneous and others are not.

Learning outcomes
Candidates should be able to:

5.1 Enthalpy change, AH a)} explain that chemical reactions are accompanied by energy changss,
principally in the form of heat eneray,; the energy changes can be
exothermic {AH is negative) or endothermic (AH is positive)

b} explain and use the terms:

(i) enthalpy change of reaction and standard conditions, with
particular reference to: formation, combustion, hydration, solution,
neutralisation, atomisation

(i) bond energy (AH positive, i.e. bond breaking)
(ili} fattice energy (AH negative, |.e. gaseous ions to solid lattice)

¢) calculate enthalpy changes from appropriate experimental results,
including the use of the relationship AH = -mcAT

d) explain, in qualitative terms, the effect of lonic charge and of ionic
radius on the numerical magnitude of a |attice energy

5.2 Hess' Law, including a) apply Hess' Law to construct simple energy cycles, and carry out
Born-Haber cycles calculations Invalving such cycles and relevant energy terms, with
particular reference to:

(i) determining enthalpy changes that cannot be found by direct
experiment, e.g. an enthalpy change of formation from enthalpy
changes of cambustion

(i) average bond energias
(iii) the formation of a simple lonic solid and of its aqueous solution

{iv) Born-Haber cycles [including ionisation energy and electron
affinity)

b) construct and interpret a reaction pathway diagram, in terms of the
enthalpy change of the reaction and of the activation energy

youtube.com/c/Megalecture/
+92 336 7801123 Scanned by CamScanner



For Live Classes, Recorded Lectures, Notes & Past Papers visit:
www.megalecture.com

5.3 Entropy change, AS a) explain that entropy is a measure of the "disorder’ of a system, and
that a system becomes more stable when its energy is spread out
in a more disordered state

b) explain the entropy changes that occur:
i) during a change in state e.g. (s) = (1); (1) = (g); (s) — (aq)
{il) during a temperature change

{iii) during a reaction in which there is a change in the number of
gaseous molecules

¢) predict whether the entropy change for a given process is positive
or negative

d) calculate the entropy change for a reaction, AS, given the standard
entropies, S, of the reactants and products

- 5.4 Gibbs free energy a) define the standard Gibbs free energy change of reaction by means
change, AG of the equation AG=AH-TAS

b) calculate AG for a reaction using the equation AG= AH- TAS

c} state whether a reactlon or process will be spontaneous/feasible by
using the sign of AG

d] predict the effect of temperature change on the spontaneity/
feasibllity of a reaction, given standard enthalpy and entropy
changes
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