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Units 11.1.A “Atom structure” and 11.1.B “Amount of substance” 

 

Learning objectives 11.1.1.1 Know fundamental particles of atom 

 

Assessment criteria Learners should be able to: 

 Calculates the number of particles of different particles 

 

Level of thinking skills Knowledge and comprehension 

 

Task 

 

1. (a) The table below shows the two naturally occurring isotopes of magnesium. Complete the 

table. 

 

isotope Number of 

protons 

Number of 

electrons 

Number of 

neutrons 

𝑀𝑔12
24     

𝑀𝑔12
25     

   

 

(b) State the meaning of the term isotope. 

 

Descriptor A learner 

 − presents correct number of protons, electrons and neutrons; 

− defines the term isotope. 
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Learning objectives 11.1.2.2 Recall a block diagram of the mass spectrometer; 

 

Assessment criteria Learners should be able to: 

 Names the main parts of the mass-spectrometer 

 

Level of thinking skills Knowledge and comprehension 

 

Task 

 

The diagram below represents a low-resolution mass spectrometer.  

 

(a) Name the process occurring in each of the areas labelled A and B.  

 

(b) Label part C  

 

 
Area A .................................... 

Area B ..................................... 

Area C ..................................... 

 

Descriptor A learner 

 − names the processes taking place in each of the areas labeled A 

and B. Part C. 

A 

B 

C 
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Learning objectives 11.1.1.7 Be able to calculate empirical and molecular formulas 

from analysis data  

 

Assessment criteria Learners should be able to: 

 Calculates empirical and molecular formulas from 

analysis data 

 

Level of thinking skills Application  

 

Task 

 

The molar mass of a compound is 92g/mol. Analysis of a sample of the compound indicates 

that it contains 0.606g N and 1.309g O. Find its molecular formula. 

 

 

Descriptor A learner 

 
− provides the algorithm for calculation; 

− provides correct answer. 
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Learning objectives 11.1.3.6 Understand ionization energy 

1.1.3.7 Understand the factors affecting ionization energy: 

nuclear charge, distance from the nucleus, shielding 

 

Assessment criteria Learners should be able to: 

 Explains the factors affecting the ionization energy: 

nucleus charge, distance from the nucleus, shielding 

 

Level of thinking skills Application  

 

Task 

 

The trend in ionization energy is shown in the graph. Answer to the questions using the factors 

affecting to ionization energy. 

 

 
 

(a) What is the general trend in ionization energy as you move across the period? Explain 

your answer using factors affecting to ionization energy. 

 

 

(b) Why theirs is a sharp decrease in ionization energy between He and Li, Ne and Na? 

Explain by using factors affecting to ionization energy. 

 

 

 

Descriptor A learner 

 
− writes general trend in ionization energy as you move across the 

period; 

− explains sharp decrease in ionization energy between He and Li, 

Ne and Na. 
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Summative assessment for the unit 11.1C “Bonding” 

 

Learning objectives 11.1.4.1 Understand the formation of ions and the charges which 

result 

 

Assessment criteria Learners should be able to: 

 Explains the formation of ions and charges that result 

from 

 

Level of thinking skills Knowledge and comprehension 

 

Tasks 

 

1. Both HF and HCl are molecules having a polar covalent bond. Their boiling points are 

293 K and 188 K respectively. 

 

(a) State which property of the atoms involved causes a bond to be polar. 

 

(b) Explain, in terms of the intermolecular forces present in each compound, why HF has 

a higher boiling point than HCl. 

 

 

Descriptor A learner 

 
− explains states which property of the atoms involved causes a bond to be 

polar; 

− explains, in terms of the intermolecular forces present in each compound, 

why hf has a higher boiling point than hcl. 
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Learning objectives 11.1.4.14 Be able to draw a simple representation of a metallic 

lattice and the metallic bond 

11.1.4.15 Understand how metallic bonding leads to the 

observed properties of metals 

 

Assessment criteria Learners should be able to: 

 Draws a simple view of the metal grid and metal bond 

 Explains how metallic bonding leads to observable 

metal properties 

 

Level of thinking skills Application  

 

Tasks 

 

Chemists have developed models for bonding and structure. These models are used to 

explain different properties of metals and non-metals. 

 

(a) Draw a labelled diagram to show the currently accepted model for metallic bonding. 

 

 

(b) What feature of this model allows metals to conduct electriciry? 

 

 

Descriptor A learner 

 − draws a labeled diagram to show the currently accepted model of the 

metal compound; 

− explains the name feature of this model, which allows metals to conduct 

electricity. 
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Learning objectives 11.1.4.11 Be able to draw ‘dots and crosses’ diagrams to show 

the formation of covalent compounds 

 

Assessment criteria Learners should be able to: 

 Draws “dots and crosses” diagrams to show the 

formation of covalent compounds 

 

Level of thinking skills Application  

 

Tasks 

 

Fluorine, 𝐹2, has covalent bonding. 

 

(a) State what is meant by a covalent bond 

 

(b) Draw a ‘dot-and-cross’ diagram to show the covalent bonding in fluorine. Show outer 

electron shells only.   

 

 

Descriptor A learner 

 
− states what is meant by a covalent bond; 

− draws a ‘dot-and-cross’ diagram to show the covalent bonding in 

fluorine. 
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Learning objectives 11.1.4.17 Understand the concept of electronegativity/ 

electropositivity 

 

Assessment criteria Learners should be able to: 

 Explains the concept of electronegativity/ 

electropositive 

 

Level of thinking skills Knowledge and comprehension 

 

Tasks 

 

Compounds with covalent bonding often have polar bonds. Polarity can be explained in 

terms of electronegativity.  

 

(a) Explain the term electronegativity. 

 

(b) Use a suitable example to show how the presence of a polar bond can be explained in 

terms in terms of electronegativity. 

You may find it useful to draw a diagram in your answer.  

 

 

Descriptor A learner 

 − explains the term electronegativity; 

− uses a suitable example to show how the presence of a polar bond can 

explain in terms of electronegativity. 
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Learning objectives 

 

11.1.4.27 Be able to draw representations of molecular shapes 

Assessment criteria Learners should be able to: 

 Draws the shapes of molecules 

 

Level of thinking skills Application  

 

Tasks 

Draw the shape of the PCl5 molecule and of the PCl4
+ ion.  

State the value(s) of the bond angles. 

 

PCl5                                                        PCl4
+ 

 

 

 

 

Bond angle(s) .................................   Bond angle(s) ..................................... 

 

 

Descriptor A learner 

 
− draws the shape of the PCl5 molecule and the PCl4 + ion; 

− indicates the value (s) of the bond angles. 
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Unit “11.1.D Periodicity” 

Learning objectives 11.2.1.6 Recall and be able to explain general trends in melting and 

boiling points, atomic radius, first ionisation energy, 

acid/base properties (recall and explain general trends using 

the elements Na to Ar as exemplification) 

 

Assessment criteria Learners should be able to: 

 Explains general trends in melting and boiling points, 

atomic radius, first ionization energy, acid / base properties 

 

Level of thinking skills Application  

 

Tasks 

 

1. Sketch a graph in the following to show the trend of atomic radius of period-3 elements. 

 

 

 

 

    Atomic radius 

 

 

 

   Na    Mg     Al     Si      P       S       Cl     Ar 

 

 

(b) Explain the reason for the change in atomic radius. 

 

2. Graph below shows trend in melting point of period-3 elements. 

 

 
 

(a) Explain why there is upward trend from Na to Al? 

 

(b) Which element has the highest melting point? Why? 
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(c) Why there is sharp decrease from Si to P? 

 

(d) Why sulfur’s melting point higher than that of P? 

   

(e) Why there is decrease in melting point value towards the end of period? 

 

 

Descriptor A learner 

 

− draws a graph showing the trend of the atomic radius of elements of 

period-3; 

− explains the reason for the change in atomic radius. 

− explains why there is upward trend from Na to Al; 

− describes element which has the highest melting point; 

− explains sharp decrease from Si to P; 

− explains sulfur’s melting point higher than that of P; 

− describes decrease in melting point value towards the end of period. 
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Learning objectives 11.2.1.7 Recognise and be able to account for, in terms of 

effective nuclear charge, the following trends down 

groups: bond types, melting and boiling points, 

reactivity etc. (recognise and be able to account for 

trends down groups using (as a minimum) groups 1 

and 17 as exemplification) 

 

Assessment criteria Learners should be able to: 

 The following trend groups are recognized and taken 

into account from the point of view of the effective 

charge of the nucleus: types of bonds, melting and 

boiling points, reactivity, etc 

 

Level of thinking skills Application  

 

Tasks 

 

Explain these trends. 

 

(a) Trend down the group-1 elements. 

  

 

 

 

 

 

 

(b) Trend down the group-17 elements. 

 

 
Descriptor A learner 

 
− explains trends in melting and boiling points of the group-1 

elements; 

 
− explains trends in melting and boiling points of the group-17 

elements. 
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TERM 2 
 

Unit 11.2.A“ Introduction to organic chemistry - alkanes” 

Learning objectives 11.4.2.4 Understand and be able to use the IUPAC nomenclature 

 

Assessment criteria Learners should be able to:  

 Uses the IUPAC nomenclature 

 

Level of thinking skills Knowledge and comprehension 

 

 

Task 

 

The correct systematic name for  is 

A. 2,3-diethylbut-2-ene 

B. 2-ethyl-3-methylpent-2-ene 

C. 4-ethyl-3-methylpent-3-ene 

D. 3,4-dimethylhex-3-ene 

Descriptor A learner 

 − defines the name of this connection. 
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Learning objectives 11.4.2.5 Understand the formation of homologous series and 

the similarity of properties 

11.4.2.6 Understand why isomerism occurs and be able to 

draw isomers for given molecular formulas 

 

Assessment criteria Learners should be able to:  

 Describes homologous series 

 Draws isomers according to given molecular formulas 

 

Level of thinking skills Knowledge and comprehension 

 

Tasks 

1. Hexane is a member of the homologous series of alkanes. 

(a) State two characteristics of a homologous series. 

Characteristic 1 

………………………………………………………………………… 

Characteristic 2 

………………………………………………………………………… 

(b)  Explain why 2,2-dichloro-3-methylpentane is a structural isomer of 2,2-

dichlorohexane. 

 

 

Descriptor 

 

A learner 

 

 − states two characteristics of a homologous series; 

 
− explains why 2,2-dichloro-3-methylpentane is a structural 

isomer of 2,2-dichlorohexane. 
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Learning objectives 11.4.2.9 Recognize the importance of alkanes as fuels, their 

combustion products and the environmental effects of 

burning hydrocarbon fuels 

 

Assessment criteria Learners should be able to:  

 Determines the environmental consequences of the 

burning of hydrocarbon fuels 

 

Level of thinking skills Application  

 

Tasks 

 

1. Most scientists now believe that global warming is caused by increased levels of 

greenhouse gases in the atmosphere. The most widely publicized of these is carbon 

dioxide, CO2. 

 

(a) Suggest how carbon dioxide contributes to global warming by explaining how its 

contribution to the greenhouse effect occurs. 

(b) Write an equation to show how combustion of octane (C8H18), a major component 

of petrol produces greenhouse gases. 

 

 

Descriptor 

 

A learner 

 

 − explains the environmental effect of carbon dioxide; 

 − writes balanced equation. 
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Units 11.2.B “Energetics” and 11.2C “Kinetics” 

 

Learning objectives 11.3.1.1 Understand and be able to define enthalpy and enthalpy 

change (ΔH) 

11.3.1.2 Understand the need for standard enthalpies and be able to 

define standard enthalpy 

11.3.1.3 Understand that chemical reactions involve the making and 

breaking of bonds and the concept of bond enthalpy 

11.3.1.4 Be able to determine bond enthalpies from data 

11.3.1.5 Be able to use mean bond enthalpies to estimate ΔH for 

reactions 

 

Assessment criteria Learners should be able to:  

 Determines the change in enthalpy and enthalpy (ΔH) 

 Defines standard enthalpy 

 Determines that chemical reactions include the creation and 

breaking of bonds and the concept of bond enthalpy 

 Determines the enthalpies of communication from data 

 

Level of thinking skills Application  

 

 

Task 

 

1. The combustion of butane is shown in the equation below. 

 

(a) The standard enthalpy change of combustion of butane is -2877kJ/mol. What does 

standard mean in this context?  

(b) Define the term enthalpy change of combustion. 

(c) Complete the enthalpy profile diagram for the combustion of butane. Label the activation 

energy, Ea, and the enthalpy change, ΔH. 

 

enthalpy

progress of reaction

C H (g) + 6  O (g)4 10 2
1
2
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2. Write an equation, including state symbols, representing the standard enthalpy change of 

formation of PbO. 

3.  Methane burns in air according to the following equation. 

  CH4(g) + 2O2(g)      CO2(g) + 2H2O(g) 

(a) Use the average bond enthalpies given in the table below to calculate a value for the 

C. 

bond average bond enthalpy / 

kJ mol–1 

C–H +410 

O–H +465 

O=O +500 

C=O +805 

ΔHC = ...................................... kJ mol–1 

 

(b) The standard enthalpy change of combustion of methane is -890 kJ mol–1 

Suggest why your calculated value differs from this value. 

 

Descriptor 

 

A learner 

 

 

− gives an explanation for standard enthalpy change; 

− defines the term enthalpy change of combustion; 

− labels the unit of y-axis and the enthalpy change; 

− writes correct equation representing the standard enthalpy change of 

formation; 

− calculates the magnitude of the change in the enthalpy of combustion; 

− gives reasons why calculated value differs from given value. 
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Unit 11.2D “Equilibria” 

 

Learning objectives 11.3.3.2 Be able to predict the effects change of temperature, 

concentration and pressure on equilibria 

11.3.3.3 Understand why a catalyst does not affect the position of 

equilibrium 

11.3.3.4 Understand the importance of equilibria in industrial 

chemistry 

 

Assessment criteria Learners should be able to:  

 Determines the effect of changes in temperature, concentration 

and pressure on the equilibrium 

 Determines why the catalyst does not affect the equilibrium 

position 

 Determines the importance of equilibria in industrial chemistry 

 Explains why reaction conditions for industrial processes 

involving equilibrium are often a compromise. 

 

Level of thinking skills Application  

Higher order thinking skills 

 

Task 

 

1. Consider the reversible reaction at equilibrium: 

A(g)       B(g)   

Which statements are/is true/false about this system? Write your answer in the boxes below. 

i There is no further change in the amounts of A and B. 

ii No reactions occur now that it has reached equilibrium.  

iii The rate of formation of B is equal to the rate of formation of A.  

 

2. Consider the equilibrium reaction: 

N2O4(g)  2 NO2(g) Enthalpy change = +58.1 kJ/mol 

State and explain the effect on the position of equilibrium of: 

a. Decreasing the temperature  

b. Halving the volume of the container 

c. Adding a catalyst 

 

3. The Haber process combines nitrogen from the air derived mainly from natural gas (methane) 

into ammonia. The reaction is reversible, and the production of ammonia is exothermic. 
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State the following conditions for the reaction: 

a) Proportion of nitrogen to hydrogen ……………………………………………. 

b) Temperature ………………………………………………………………....... 

c) Pressure ………………………………………………………………………... 

d) Catalyst ………………………………………………………………………… 

There are a number of ways that the choice of conditions affects the process: 

 Their effect on their position of equilibrium; 

 Their effect on the rate of the reaction; 

 Their effect on the economics of the process. 

        By considering each of these(where relevant), explain the choice of the conditions you gave 

in question 1 with respect to 

a) The choice of temperature: 

b) The choice of pressure: 

c) The use of the catalyst: 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

 

Descriptor A learner 

 − defines which statements are true/false; 

 
− explains how each factor  affects on equilibria; 

 − states the conditions requiring in industrial chemistry; 

 − explains why this conditions are compromise; 

 
− calculates Kc for given reaction; 

 − writes the formula for Kc; 

 − defines the units for given formula. 
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TERM 3  

Unit 11.3A “Alkenes” 

Learning objectives 11.4.2.16 Recognise the possibilities of geometric isomerism (‘e-z’ or 

cis-trans isomerism) and recognise it as a type of 

stereoisomerism 

11.4.2.17 Understand the terms ‘electrophile’ and ‘nucleophile’ and 

be able to classify reagents 

 

Assessment criteria Learners should be able to:  

 Recognizes the possibilities of geometric isomerism (“E-Z” or 

cis-trans isomerism) and recognizes it as a type of 

stereoisomerism 

 Defines the terms “electrophile” and “nucleophile” 

and  classifies reagents 

 

Level of thinking skills Application  

 

Task 

 

1. (a) Draw and name the geometrical isomers of pent-2-ene. 

                Isomer 1 Isomer 2  

 

 Name………………………………..                Name………………………………… 

 

(b) Pent-1-ene reacts with hydrogen bromide to produce 2-bromopentane as the major 

product. 

(i) Outline the mechanism for this reaction. 

 

(ii) Identify the minor product formed in this reaction. 

(iii) Explain why 2-bromopentane is the major product of this reaction. 

 

2. Complete the diagram by showing the products obtained in each of the addition reactions 

involving ethene. 
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3.  

 

 

 

 

        Sort the above molecules and ions into electrophiles and nucleophiles in the boxes below 

 

 

 

 

 

 

 

 

 

Electrophiles Nucleophiles 

  

Descriptor A learner 

 
− draws the geometric isomers for given compound and names them;  

− outlines the mechanism for given reaction; 

− identifies the minor product formed in given reaction; 

− explains why given compound is the major product of this reaction; 

 − completes the diagram by showing the products obtained in each of the 

addition reactions; 

 − distributes given molecules and ions into two columns. 

BF3                      H
+                        H3O

+                      AlCl3                         NO2
+  

CH3NH2                CN-                      NH3                        H2O                       OH- 
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Learning objectives 11.4.2.21 Understand addition polymerisation 

 

Assessment criteria Learners should be able to:  

 Explains the nature of the polymerization reaction 

 

Level of thinking skills Knowledge and comprehension 

 

Tasks 

 

1. (a) Poly(propene) can be made by addition polymerization of propene. 

(i) Write a balanced equation for this reaction. 

(ii) Give two uses for poly(propene): 

1. ……………………………………………………………………………… 

2. ……………………………………………………………………………… 

(iii) How is poly(propene) recycled?  

(b) The repeating unit of two polymers are shown. Name the monomer in each 

case. 

 

(c) Draw the structure of the polymers formed from the following alkenes. 

 

1 Tetrafluoroethane  

2 Pent-2-ene  

 

 

Structure of polymer 

 
 

Name of monomer   

Descriptor A learner 

 

− writes a balanced equation for this reaction; 

− describes two uses for poly (propene; 

− shows the repeating units of two polymers and names the monomer 

in each case; 

− draws the structure of polymers formed from the following alkenes. 
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Unit “11.3B Alcohols” 

 

Learning objectives 11.4.2.25 Understand and be able to apply the classification of 

alcohols 

11.4.2.26 Understand the oxidation of alcohols and their products 

11.4.2.29 Understand the environmental issues of ethanol 

production including those of bioethanol fuels, and 

understand the concept of carbon neutrality 

 

Assessment criteria Learners should be able to:  

 Determines the classification of alcohols 

 Determines the process of oxidation of alcohols and their 

products 

 Identifies environmental issues in ethanol production, 

including bioethanol fuel, and understand the concept of 

carbon neutrality 

 

Level of thinking skills Knowledge and comprehension 

 

 

Task 

 

1. There are four structurally isomeric alcohols of molecular formula C4H10O. Graphical formulae 

of these isomers, labeled A, B, C and D, are shown below. 

 

 

(a)    Identify the type of alcohol represented by A and by B. 

Type of alcohol represented by A ............................................................................. 

Type of alcohol represented by B .............................................................................. 

(b)  Give the name of alcohol A. 

H

H

H

C C OH

CH 3

CH 3

H

H H

H H H

C CC OH

CH 3

H

H H

H H H

C CC OH

CH 3

H

H H H H

H H H H

C CC C OH

A

C

B

D
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 (c) Select one of the alcohols A, B, C or D which will, on oxidation, produce an aldehyde. 

(i) Give the structural formula of the aldehyde produced by this reaction. 

Alcohol selected ............................................................................................... 

Structural formula of aldehyde 

 

2. (a) State two advantages of biofuels over fossil fuels. Explain why they are advantages.  

(b) State any two plant(species) that are currently used in production of biofuels. 

 

 

Descriptor A learner 

 − determines the type of alcohol presented; 

− calls him; 

− writes the structural formula; 

− indicates required reagents and conditions; 

− defines a given term; 

− indicates the type of connection formed; 

 − indicates two benefits of biofuels compared to fossils; 

− denotes any two plants (species) that are currently used for biofuel 

production. 
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TERM 4 

Unit “11.4A Redox reactions” 

Learning objectives 11.2.3.1 Recall concepts from earlier grades: oxidation as gain 

of oxygen and reduction as gain of hydrogen, oxidation 

and reduction in terms of electron gain and loss 

11.2.3.2 Know and be able to use the rules for assigning 

oxidation numbers and be able to assign oxidation 

numbers to individual elements in compounds 

 

Assessment criteria Learners should be able to:  

 Recalls concepts from earlier classes: oxidation as an 

increase in oxygen and reduction as an increase in 

hydrogen, oxidation and reduction in terms of 

amplification and loss of electrons 

 Determines the oxidation state of elements in 

compounds 

 

Level of thinking skills Knowledge and comprehension 

 

Tasks 

 

1. Oxidation and reduction can be defined in terms of electron transfer. 

 

(a) Define the term reduction in terms of electrons. 

 

The oxide of nitrogen formed when copper reacts with nitric acid depends upon the 

concentration and the temperature of the acid. The reaction of copper with cold, 

dilute acid produces NO as indicated by the following equation. 

 

3Cu + 8H
+
 + 2NO3

-
 → 3Cu

2+
 + 4H2O + 2NO 

 

In warm, concentrated acid, NO2 is formed. 

Oxidation states can be used to understand electron transfer in these reactions. 

 

 (b) Give the oxidation states of nitrogen in NO3
-
, NO and NO 

 

Oxidation state in NO3
-
  ...................................................................... 

 

Oxidation state in NO2 ........................................................................ 

 

Oxidation state in NO .......................................................................... 

 

Descriptor A learner 

 − defines the term reduction in terms of electron; 

 − gives the oxidation states of nitrogen in NO3
-
, NO and NO; 

 
− identifies, as oxidation or reduction, the formation of NO from 

NO3
-
 ions in the presence of H

+
 ions. 
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Learning objectives 11.2.3.3 Be able to write oxidising and reducing half equations 

and to combine them into an overall redox equation 

 

Assessment criteria Learners should be able to:  

 Writes the redox half equations and combines them into 

a common redox equation 

 

Level of thinking skills Application 

 

Tasks 

 

1. Lead(IV) oxide, PbO2, reacts with concentrated hydrochloric acid to produce chlorine, 

lead(II) ions, Pb
2+

, and water. 

 

(a)      Write a half-equation for the formation of Pb
2+

 and water from PbO2 in the 

presence of H
+
 ions. 

 

(b)     Write a half-equation for the formation of chlorine from chloride ions. 

 

(c)     Hence deduce an equation for the reaction which occurs when concentrated 

hydrochloric acid is added to lead(IV) oxide, PbO2 

 

 

Descriptor 

 

A learner 

 

 

− writes a half-equation for the formation of Pb
2+

 and water from 

PbO2 in the presence of H
+
 ions; 

− writes a half-equation for the formation of chlorine from 

chloride ions. 
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Unit 11.4C “Group 2: The alkaline earth elements” 

Learning objectives 11.2.1.14 Understand and be able to account for trends in melting 

point, atomic radius, first ionisation energy, 

electronegativity (electropositivity) 

11.2.1.15 Know and be able to account for the trends in reactivity 

with water, the relative solubility of the hydroxides and 

sulphates 

 

Assessment criteria Learners should be able to 

 Describes trends in the melting point, atomic radius, energy 

of the first ionization, electronegativity (electropositivity) 

 Describes reactivity trends with water, relative solubility of 

hydroxides and sulfates 

 

Level of thinking skills 

 

Application 

Tasks 

 

1. Group 2 elements and their compounds have a wide range of uses. 

(a) For parts (a)(i) to (a)(iii), draw a ring around the correct answer to complete each sentence. 

       decreases. 

  (i)  From Mg(OH)2 to Ba(OH)2, the solubility in water increases. 

      stays the same. 

 

      decreases. 

  (ii) From Mg to Ba, the first ionization energy increases. 

      stays the same. 

 

      decreases. 

  (iii) From Mg to Ba, the atomic radius increases. 

      stays the same. 

(b) Explain why calcium has a higher melting point than strontium. 

 

(c)  Acidified barium chloride solution is used as a reagent to test for sulfate ions. 

    (i) State why sulfuric acid should not be used to acidify the barium chloride. 

    (ii) Write the simplest ionic equation for the reaction that occurs when acidified barium 

chloride solution is added to a solution containing sulfate ions. 

  

Descriptor A learner 

 − for parts (a) (i) - (a) (iii) determines the correct answer; 

 − explains why calcium has a higher melting point than strontium 

 
− states why sulfuric acid should not be used to acidify the barium 

chloride 

 

− writes the simplest ionic equation for the reaction that occurs when 

acidified barium chloride solution is added to a solution containing 

sulfate ions 
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Unit 11.4D “Thermodynamics” 

 

Learning objectives 11.3.1.9 Be able to construct a Born-Haber cycle and compare 

lattice energies from this approach with those from other 

calculations 

 

Assessment criteria Learners should be able to: 

 Builds the Born-Haber cycle and compares the lattice 

energies from this approach with those from other 

calculations 

 

Level of thinking skills Higher order thinking skills 

 

Task 

 

Figure 1 shows the energy level diagram (Born-Haber cycle) for the formation of rubidium iodide 

from its elements. 

 
Figure 1 

(a)  Complete the diagram giving the identities of the missing species 

 

(b) Give the names of the enthalpy changes represented by ΔH1 and ΔH2. 

H    = –609 kJ mol

H   (Rb) = +402 kJ mol


I

–1

–1

H   (Rb) = +85.8 kJ mol
 –1
at

H   (RbI) = –328 kJ mol
 –1
f

2

1
2 2

H   (  I  ) = +107 kJ mol
 –1
at

1
2 2

Rb(g)  +  I(g)
Rb  (g)  +  I  (g)

Rb(g)  +    I  (s)

RbI(s)

+ –

1H



 

 

30 

 

ΔH1 ............................................................................................................... 

ΔH2 ............................................................................................................... 

 

(c) Calculate the value of the enthalpy change represented by ΔH1. 

 
 

Descriptor A learner 

 

- completes the diagram giving the identities of the 

missing species; 

- gives the names of the enthalpy changes represented by DH1 

and DH2 

- calculates the value of the enthalpy change represented 

by ΔH1 

 


