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Level 2 Chemistry 2019

Standards 91164  91165  91166
 

Part A: Commentary
Comment on the overall response of candidates to 2019 examinations for all
achievement standards covered by this report.

Merit and Excellence grades were earned by candidates who addressed all
aspects of a question clearly and comprehensively. This included calculations
set out clearly with working to show the process. It is important that candidates
are able to apply chemistry principles to the context provided using the
molecules indicated. Higher grades were earned when a candidate applied their
knowledge to a new question, not necessarily seen in previous years. This
demonstrated they understood the general chemical principles being examined

91164:  Demonstrate understanding of bonding, structure, properties and
energy changes ▾

91165: Demonstrate understanding of the properties of selected organic
compounds ▾

91166:  Demonstrate understanding of chemical reactivity ▾
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Candidates who struggle with the subject are encouraged to attempt all
questions and to spend time identifying the minimum number of concepts that
are fundamental and always included in an exam. This will maximise their
chance of earning an achieved grade.

Part B: Report on standards

91164:  Demonstrate understanding of
bonding, structure, properties and energy
changes
Candidates who were awarded Achievement commonly:

identified types of solids, the particles present and the attractive forces
between particles

described malleability as being due to non-directional bonding

identified the solubility of a molecule in both polar and non-polar solvents

identified endothermic and exothermic reactions from their change in
enthalpy

drew Lewis structures and named shapes

identified the number of electron density regions that a central atom
possessed

correctly calculated amount from mass.

Candidates whose work was assessed as Not Achieved commonly:

did not recognise common metallic, ionic, molecular and network
substances.

answered a question irrelevantly
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confused exothermic and endothermic reactions.

could not draw Lewis structures.

used electronegativity in a variety of contexts unrelated to the meaning of
electronegativity.

could not correctly calculate amount from mass.

Candidates who were awarded Achievement with Merit commonly:

linked malleability to non-directional metallic bonding and brittleness to the
repulsion of like charged ions.

linked bond breaking to cooling of the environment.

explained that repulsion of electron density regions around an atom
resulted in the observed bond angles.

explained the polarity of bonds in terms of the difference in electronegativity
of atoms.

calculated enthalpy changes from bond enthalpies.

linked the electrical conductivity in a substance to the presence or absence
of free moving charged particles.

calculated amount and correctly use it in a subsequent calculation.

Candidates who were awarded Achievement with Excellence commonly:

explained brittleness and malleability through relating how the structure and
bonding of a substance reacted under applied pressure.

elaborated on how the levels of attraction of a solvent to a solute affected
the solute’s solubility.

made clear links between changes in bonding, energy and in turn the
surrounding environment’s temperature.

comprehensively explained both the shape and bond angles of all examples
asked.
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justified polarity in terms of both electronegativity and the arrangement of
bond dipoles.

calculated an unknown bond enthalpy from a range of known data.

related the electrical conductivity of multiple substances to the presence or
absence of free moving charged particles.

correctly carried out a multistep calculation with reference to context.

Standard specific comments

Candidates should strive to show all working during their calculations as well as
giving an answer to the appropriate number of significant figures and using units
where applicable.

Candidates’ ability to recognise a metallic, ionic, molecular or network
substance is important at all levels of achievement.

 

 

91165: Demonstrate understanding of the
properties of selected organic compounds
Candidates who were awarded Achievement commonly:

could draw primary, secondary and tertiary alcohols

could draw geometric isomers and state requirements for their formation

could draw, name and classify selected organic structures

punctuated the IUPAC names of organic compounds correctly

could identify major and minor products from addition reactions
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were able to identify and state the different types of organic reactions

described a suitable chemical test to distinguish different organic molecules.

Candidates whose work was assessed as Not Achieved commonly:

did not use correct or appropriate chemistry vocabulary

struggled to name or draw organic structures

failed to identify geometric isomerism from an alkene structure

did not include hydrogen atoms on structural formulae

confused addition and substitution reactions

confused functional groups and the tests used to identify them

failed to draw a double bond in a monomer

confused colours for common reagents in organic reactions such as
bromine and permanganate

stated Markovnikov’s as “the rich get richer” without demonstrating any
understanding of the chemistry involved.

Candidates who were awarded Achievement with Merit commonly:

recognised the impact of a non-rotational double bond and unalike groups
in the formation of geometric isomers

could explain and give observations for reactions of alkenes and alkanes
with bromine and permanganate

explained and identified major and minor products using Markovnikov’s rule

with addition reagents  HBr and H2O/H+

were able to describe the addition and reverse elimination reaction
mechanisms from an alkene to an alcohol

identified key functional groups with correct test reagents and observations

were able to suggest a chemical method to distinguish an amine from a
carboxylic acid
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identified and linked reaction types and reagents for a reaction sequence.

Candidates who were awarded Achievement with Excellence commonly:

explained the factors needed for geometric isomerism and were able to
apply these to the specified alkene

compared and contrasted addition and substitution reactions with an alkene
and alkane with bromine which included observations, conditions, products
and rate of reaction

explained, drew and justified why major and minor products form from a
substitution reaction with an asymmetric alkene and reagent

linked observations, reagents and reaction type to different functional
groups to identify unknown substances

named polypropene and drew a section of this polymer

outlined fully a chemical method to distinguish an amine from a carboxylic
acid

analysed reactions using specific terminology, symbols and accurate
language for the compounds in question.

Standard specific comments

Candidates who used correct IUPAC naming conventions for the organic
molecules achieved greater success if they put together more complex
examples such as two functional groups or branched-chain molecules.

Candidates struggled to draw and name polymers, particularly within a reaction
scheme.

It is important that candidates continue to develop their skills of clear and
accurate communication of observations, reagents, organic formulae and
reaction types. This will assist in preparation for success in Level Three Organic
chemistry.
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91166:  Demonstrate understanding of
chemical reactivity
Candidates who were awarded Achievement commonly:

identified the role of a catalyst

recognised that an increase in temperature causes particles to gain energy
or move faster

wrote the equilibrium constant expression from the given equilibrium
equation

identified the direction favoured by an equilibrium system when the
concentration of a product is changed, or pressure is altered

recognised that an increase in temperature will cause an equilibrium to shift
in the endothermic direction

substituted correctly into a provided Kc expression

completed an equation to show an acid reacting with water, and recognised
acids donate protons

calculated pH from [H3O+]

identified at least two solutions based upon their pH values

linked the pH of at least one solution to its relative [H3O+]

identified that mobile charged particles are needed for electrical
conductivity.

Candidates whose work was assessed as Not Achieved commonly:

explained that a catalyst gives particles energy

stated that an increase in temperature would decrease the activation
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energy

identified that an increase in pressure favours the side with the most
particles

explained that the removal of a product will shift the equilibrium towards the
reactants so they can form more products

explained that an increase in temperature will favour the products in an
equilibrium since they are made faster

could not show the appropriate charges on ions produced from the reaction
between an acid and water

identified acids as better electrical conductors than bases. 

 Candidates who were awarded Achievement with Merit commonly:

explained that a catalyst provides an alternative pathway with a lower
activation energy

linked increase in temperature to increase in kinetic energy of particles and
therefore an increase in the frequency of collisions

identified from a graph the reaction carried out at a higher temperature, and
explained how reactions at different temperatures could both produce lines
that finish in the same position

used equilibrium principles to explain the effect of changes in concentration
and temperature on the position of an equilibrium

calculated the correct concentration of a species from substitution into a
provided Kc expression

calculated [H3O+], [OH–], and pH

linked the pH and electrical conductivity of strong acids and strong bases in

terms of both their degree of dissociation, and their [H3O+] and [OH–]. 

 Candidates who were awarded Achievement with Excellence commonly:

fully outlined the role of a catalyst
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Elaborated on the effect of an increase in temperature in a chemical
reaction

used equilibrium principles to explain the effect of changes in concentration,
pressure, and temperature on the position of an equilibrium, and related
these to the context asked

explained that since only temperature can affect the value of Kc, a change
in concentration will not change the Kc

calculated [H3O+], [OH–], pH, and concentration from a Kc expression,
using correct units and an appropriate number of significant figures

justified the pH of solutions of varying pH in terms of the degree of

dissociation and [H3O+], with support from balanced chemical equations

elaborated on the electrical conductivity of solutions of varying pH in terms
of the degree of dissociation and the concentration of total ions present. 

 Standard specific comments

Candidates were encouraged to use correct terminology when demonstrating
understanding of collision theory and activation energy with regards to the rate
of a reaction. The word ‘force’ was often used incorrectly. Activation energy was
sometimes confused with kinetic energy.[JE1] 

Chemical equilibrium principles remain a challenge for candidates to
communicate clearly and accurately on. It is important to realise these are
gaseous particles and that only temperature can change the value of a Kc

A pH value depends upon the relative [H3O+] and [OH–] in solution, and this
may well be a good place for candidates to begin their communication of acids
and bases in solution.
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