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(  Summary of Marker’s Report  (
HKALE  Chemistry  (1990 – 2002)

[Section 5 – 7: Physical Chemistry] 

Section 5 
Chemical Kinetics

The graphs should have time as abscissa and 1/ [ B ] and log[ A ] as ordinates respectively.  (1990)

Many candidates failed to point out explicitly that only in gas-phase reactions would an increase in pressure lead to an increase in reaction rate.  (1990)

Some candidates did not realize that the average kinetic energy of gaseous particles is directly proportional to the absolute temperature.  (1990)

Some weaker candidates failed to realize that the absolute temperature should be used in the calculation.  (1991)

Candidates continued to fail to clearly explain the meaning of the various features of the Maxwell-Boltzmann distribution curve.   (1992)

Many candidates gave wrong units for the rate constant.   (1992)

Some candidates could not do the calculation of the rate constant, due to their unfamiliarity in handling exponential values.   (1993)
The question intended to test the candidates’ knowledge of reaction rates in terms of collision theory and the role played by a catalytic surface. In reality, most candidates did simply wrote down everything they knew about the Haber process. Some candidates even wrote 1 to 2 pages on the factors affecting ‘equilibrium’ which were totally irrelevant.    (1994)

Quite a large number of candidates were not familiar with the integrated forms of the rate equations for first order and second order reactions.   (1994)

Many candidates wrongly labeled the x-axis as ‘kinetic energy’ although ‘molecular speed’ was mentioned in the question.   (1996)

Common mistakes included: the failure to use an appropriate method to quench the reaction, the failure to realize that the initial rate is the rate at t=0, wrong spelling of the term ‘colorimeter’ as ‘calorimeter’.   (1997)

Some candidates did not realize from the information provided that the rate also depends on the concentration of H+(aq) ions and thus they started their calculation with the expression, rate=k [CH3COCH3]x [I2]y.   (1997)

Some candidates did not know the Arrhenius equation. To obtain the activation energy for the reaction, a graph of ln(k) against (1/T) should be plotted. Many candidates omitted the unit for Ea.   (1998)

Some candidates erroneously reversed the labels for the two axes in the plot for the distribution of molecular kinetic energy.   (1998)

Few candidates correctly mentioned that at elevated temperature, the number of effective collisions would increase.   (1998)

Some candidates did not indicate, in the reaction profile for the catalysed reaction, the presence of the intermediate. Some candidates wrongly stated that the catalyst lowers the activation energy of the reaction instead of providing an alternative reaction pathway with a lower activation energy.   (1998)

Some candidates just stated the rate equation without showing the steps involved in the deduction.   (1999)

The unit of the rate constant was often missed out.   (1999)

Some candidates did not realize that, having established that reaction

A+B ( product

Is first-order, it cannot be a single step reaction. Moreover, the x- and y-axes of the energy profile, reaction coordinate and potential energy respectively, were often labelled wrongly.   (1999)

Very few candidates correctly pointed out that it is necessary to keep the initial concentrations of the reactants unchanged. Many suggested measuring the rate constant at different temperature. In fact, it is the initial rate which should be measured.   (2000)

Candidates should pay greater attention to the units of reaction rate constants. In this case, second order reaction, the units are mol-1dm3s-1.   (2000)

The unit for the rate constant of the reaction was given wrongly in many cases.   (2002)

The diagrams produced by candidates were mostly of poor quality. Some candidates suggested set-ups, which were not workable. Common mistakes included : 
‧ drawing diagrams of a closed system, 
‧ incorporating a fractionating column in the set-up of a simple distillation, 
‧ indicating wrongly the direction of water flow in the condenser   (2002)

Many candidates did not know how to use the given data to plot a graph to show that the reaction is first order with respect to benzenediazonium chloride. Many wrongly plotted a graph of ln v against t.   (2002)

Many candidates were unable to give a precise definition of the term 'catalyst'. Most failed to point out that a catalyst remains chemically unchanged at the end of the reaction.   (ASL2002)

Section 6
Chemical Equilibria

Diagrams of a hydrogen electrode were generally not well drawn. Only about a third of the candidates mentioned the use of platinized platinum or platinum black, and even fewer considered the depth of its immersion in the solution containing hydrogen ions.  (1990)

Few candidates were able to answer that a solution of Na2CO3has a higher pH value than that of a solution of NaHCO3 because the hydrolysis of CO32- and HCO3- takes place to a different extent; and that at thee higher pH, phenolphthalein exists in a from which has a resonance structure and the solution becomes pink.  (1990)

Some candidates mistakenly used the initially given concentration rather than the equilibrium concentration in their calculation of equilibrium constant.  (1990)

Some weaker candidates failed to give the correct unit for the equilibrium constant  (1990)

Many candidates did not give state symbols in the half equation.  (1990)

Most candidates failed to represent the cell correctly using the IUPAC convention. Omission of the Pt electrode and H+ from the cell was common.  (1990)

Many candidates did not realize that there is only one concentration for each species in the solution even though such species are involved in successive dissociations.  (1990)

Many candidates did not notice that the sum of dissociated and undissociated ethanedioic acid is 0.02M and that this figure should be used in the calculation. (1990)

Over half of the candidates gave OH-as the product in one or both of the half reactions. They also confused the anode and the cathode and the direction of overall reaction.  (1991)

Many candidates did not distinguish kinetics from chemical equilibria some candidates related the order of reaction to activation energy.  (1991)

Some candidates failed to recognize that the given reaction takes place in basic medium.  (1991)

Most candidates were not able to write balanced equations for the half-reactions which take place in basic medium.  (1991)

Most candidates were not able to work out the final pH of solution T.  (1991)

Very few candidates recognized that MnO4- is reduced to MnO2 in alkaline medium.  (1991)

Many candidates described standard hydrogen electrode, reference electrodes, electrochemical cells, the use of salt-bridge, the measurement and the calculation of the cell e.m.f. Few discussed the uses of electrode potential data, e.g. in the prediction of equilibrium of redox reactions, and the calculation of solubility products.   (1992)

Many candidates did not differentiate between “e.m.f.” and “voltage”. Words like “Daniell”, “Nernst”, “calomel”, and “”potentiometer” were often wrongly spelt.   (1992)

Copper (I) disproportionate in aqueous solution. Many candidates wrote an equation for this process. Other stated that “ copper (I) is oxidized to copper(II)”.   (1992)

The chromate (VI)-dichromate(VI) equilibrium is not a redox reaction, as stated by some candidates.   (1992)

A number of candidates failed to point out that esterification is reversible and the yield of product depends on the equilibrium position of the reaction. Some candidates confused equilibrium and rate of reaction thinking that by changing reaction conditions to increase the rate of reaction would make the reversible reaction go to completion.   (1992)

A surprisingly large number of candidates could not do the balancing of equation for redox reactions which should be basic work for A-level candidates.   (1993)

Most candidates could get the two equilibria involving HCO3-and OH-indicating that the candidates were not familiar with the interplay between ka and kb of the respective conjugate acid and conjugate base.   (1993)

Most candidates arranged the order of the basicity of the three oxides correctly but few gave a good explanation. (1993)

Few candidates gave the right cell diagram. Many candidates were not aware that in writing cell diagrams, a vertical line “I”, instead of a comma “,”, should be used to denote a phase boundary.   (1993)

Many candidates started with wrong equations so that they were not able to obtain the correct final answer. The balancing of equations for the redox reactions should be given more attention.   (1993)

The equation for nitric (V) acid acting as an acid was given correctly, but few candidates gave the correct equation for it acting as a base.   (1994)

Most candidates were not familiar with the use of a colorimetric method in the determination of equilibrium constants. A large number of candidates did not mention the calibration of the colorimeter.   (1994)

Many candidates were not aware of the fact that the dissociation of water is an endothermic process. Some candidates erroneously pointed out that the low pH of water at 323 K was caused by the dissolution of some acidic gases.   (1994)

Very few candidates mentioned the fact that an acid-base indicator is a weak acid or weak base. They also failed to relate the colour of the indicator to its pH range.   (1994)

A large number of candidates put down the highest oxidation state of iodine as +5.   (1994)

Although most candidates correctly pointed out the formation of carbon dioxide, many of them did not give a correct balanced equation to describe its formation from NaHCO3.   (1994)

The expression was not properly written in many cases. Some candidates gave an expression for Kc instead of that for Kp   (1996)

Common mistakes included the incorrect calculation of the composition of the equilibrium mixture and the failure to use partial pressures in the calculation.   (1996)

Many candidates wrote answers which were too general such as “rainwater will cause the iron container to rust”.   (1996)

Candidates were weak in electrochemistry and in writing cell diagrams for electrochemical cells. Many candidates confused the terms “anode”, “cathode”, “positive terminal” and “negative terminal” of an electrochemical cell.   (1996)

When using an Arabic number to represent a positive oxidation state, candidates often omitted the positive sign in front of the number. Many candidates gave wrong examples for a compound in which Br is in its highest oxidation state   (1996)

Candidates were not able to use values of standard potentials to predict the thermodynamic feasibility of redox reactions. Some candidates paid no attention to the sign or unit of the electrode potential values.   (1996)

Many candidates calculated the mole fractions of the components wrongly and hence they did not obtain the correct partial pressures. The units for Kp was wrong in many cases.   (1997)

Many candidates were not aware that Kp is a function of temperature only and that an increase in pressure would not affect the value of Kp   (1997)

Some candidates did not answer the question properly. They pointed out the direction of equilibrium shit but did not state that the percentage dissociation would decrease.   (1997)

Some candidates did not know that value of k would change when the reaction took place in a buffer solution of pH 4.   (1997)

The half-equation for the anodic reaction was wrong in most answers. Few candidates were able to give the correct cell diagram for the electrochemical cell.   (1997)

Many candidates did not know what ‘galvanized iron’ is. They wrongly thought that Al or Mg was coated onto an iron object.    (1997)

Most candidates did not know that H2O acted both as a BrØnsted acid and as a BrØnsted base.   (1997)

Candidates were weak in calculations involving chemical equilibrium. Some candidates could not even give a correct expression for the Kc.   (1998)

These candidates might not have a proper understanding of the action of a buffer solution.   (1998)

Most candidates did not realize that both solutions, at their respective equivalence points of the titrations, contained the same concentration of sodium lactate and should have the same pH.   (1998)

Many candidates did not realize that the e.m.f. value as well as its sign should be included in the cell diagram.   (1998)

Few candidates knew that there is no loss of materials within a rechargeable cell.   (1998)

The reaction involves the conversion of CrO42- to Cr2O72-, but many candidates wrongly thought that redox reaction had occurred.   (1998)

Many candidates did not realize that Mn2+ acts a catalyst in the reaction. Some wrongly explained the phenomenon in terms of equilibrium shift.   (1999)

Many candidates were not able to sketch the titration curve required.   (1999)

Many candidates failed to give an explanation for choosing thymolphthalein as the indicator, i.e. the pH range of colour change of thymolphthalein falls into the steepest part of the titration curve.   (1999)

Many candidates were unfamiliar with the method of double indicator in acid-base titrations. Some read the question carelessly. They wrongly thought that two solutions, one containing Na2CO3 and the other containing NaHCO3, were provided and suggested two separate titrations instead of one.   (1999)

Many candidates did not state the standard conditions. Some failed to mention that standard reduction potentials were measured with reference to the standard hydrogen electrode.   (1999)

Some candidates gave incorrect units for the Kc.   (1999)

Most candidates failed to explain the acidity of the acids in terms of the relative stability of the conjugated acids and the conjugated bases formed.   (1999)

The oxidation state of V in Vo2+ should be written as +5 but not 5+.   (2000)

Many candidates did not realize that the concentrations of HIn(aq)and In-(aq) are comparable and that the indicator would appear green.   (2000)

Many candidates failed to indicate the correct conditions for a standard hydrogen electrode, viz. H2(g) at 1 atm pressure and concentration of H3O+(aq) at 1.0M. The cell diagram was often written incorrectly. When writing the e.m.f. of the cell, many omitted the sign, which indicates the polarity of the right hand electrode.   (2000)

Most candidates correctly calculated Ka of H2CO3(aq) and the ratio of concentrations of HCO3–(aq) and H2CO3(aq) in blood. The weaker candidates did not know the relationship:

pH = pKa + log10([salt] / [acid]     (2002)

Some candidates did not know how to calculate Kp for the dissociation of N2O4(g). Some even confused Kp with Kc.   (2002)

Most candidates were unable to account for the observations in terms of the changes in concentrations of the species [Cu(H2O)6]2- and  [Cu(NH3)4]2+. These candidates probably did not have a good grasp of the dynamic nature of chemical equilibrium.   (2002)

Many candidates failed to recognize that in Fe3O4, iron exists in oxidation states of +2 and +3.   (2002)

When the equivalence point is reached, the addition of a drop of excess KMnO4(aq) would impart a permanent pale pink colour. However, some candidates haphazardly wrote that the colour of the solution changes from pink to colourless.
Many candidates were weak in the treatment of data in titrimetric analysis. The titre 23.90 cm3, which deviates significantly from the others, should be discarded in the calculation of the mean titre of KMnO4(aq).
Many candidates were unable to produce a correct drawing of the fuel cell.   (2002)

The fuel cell uses potassium hydroxide as an electrolyte. Many candidates wrongly wrote half-equations which include the species H+(aq).   (2002)

Dilute sulphuric (VI) acid was added to increase the electrical conductivity of the electrolytic bath. Some wrongly wrote that it acts as a buffer.   (ASL2002)

Section 7
Phase Equilibria

Very few candidates could correlate vapour pressure with the number of molecules in the gas phase. (1990)

Most candidates were not able to point out that the vapour pressure of the solution could be higher or lower than that of the pure solvent.  (1991)

Careless mistakes in the calculation of made fractions were common. (1991)

Some candidates confused ideal gas law with Raoult’s Law for ideal solution.   (1992)

Many did not know the difference between reflux and fractional distillation.   (1992)

Use of separating funnel ---- very weak.   (1992)

Most answers had no solvent (ether) for example.   (1992)

Many candidates were not able to get the final answers correct because they did not realize that the ratio of partial pressures of A to B in the first distillate was the same as the mole ratio of A to B in the condensed phase. This indicated that the underlying principles of fractional distillation were not well understood by these candidates.   (1993)

Many candidates were not aware of the relation between intermolecular interactions and non-ideal behaviour of real solutions.   (1993)

Some candidates did not know how to carry out a solvent extraction.   (1994)

Many candidates wrongly used the term “bond” for “intermolecular attraction”. Most did not discuss the significance of the minimum boiling point in curve (II) and the maximum boiling point in curve (III).   (1997)

The “critical temperature” of a substance is the temperature above which isothermal compression of the substance, in its gaseous state, would not result in condensation to liquid.   (1998)

Very few candidates were able to describe precisely the conditions required for the phase changes.   (1998)

Very few candidates correctly pointed out that the thin film of water on the chromatography paper acts as the stationary phase and that partition is the underlying principle of the separation.   (1999)

Some candidates wrongly interchanged the vapour composition and liquid composition curves. Some did not indicate the azeotrope in the phase diagram.    (1999)

Most candidates were unable to give a complete description of the changes as the fractional distillation progressed.   (1999)

Common mistakes included drawing diagrams showing set-ups for simple distillation instead of fractional distillation, and drawing a reflux condenser in place of a fractionating column.   (2000)

The term “azeotrope” was wrongly spelt in many cases.   (2000)

Many candidates were unable to offer a correct explanation why mixtures of hexane and heptane behave ideally. Many failed to indicate in their phase diagrams the linear relationship between the vapour pressure of the mixture and mole fraction in the liquid phase. Some drew two phase diagrams instead of one.   (2000)

Few candidates realized that Rf value of a compound was related to both its solubility in the mobile phase and its binding strength to the stationary phase.   (2000)

The mixture can be separated by fractional distillation. Some candidates simply wrote “distillation” which was not acceptable.   (2002)

The expression for Kb should be written as 
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but some candidates erroneously gave   
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