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23. The first ionisation energy of an element is defined as the energy required to remove one mole of 

electrons from one mole of atoms in the gaseous state. 

The graph shows the first ionisation energies of the Group 1 elements 

 

(a) Explain fully why the first ionisation energy decreases down this group. 

(b) The ability of an atom to form a negative ion is measured by its Electron Affinity. 

The Electron Affinity is defined as the energy change when one mole of gaseous atoms of an 

element combines with one mole of electrons to from gaseous negative ions. 

Write the equation, showing state symbols that represents the Electron Affinity of chlorine. 
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30. Attempts have been made to make foods healthier by using alternatives to traditional cooking 

ingredients. 

An alternative to common salt contains potassium ions and chloride ions. 

(c) Write an ion-electron equation for the first ionisation energy of potassium 

(d) Explain fully why the first ionisation energy of potassium is smaller than that of chlorine. 
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32. Ionisation energies provide information about the structure of atoms. 

(e) Write the equation, showing state symbols, for the first ionisation energy of sodium. 

(f) Calculate the energy required to convert one mole of boron atoms into one mole of boron ions 

with a charge of 3+. 

(g) State the type of bonding present in boron. 
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(b) Structure and bonding
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35. Hydrogen peroxide has a high viscosity. 

The structure of hydrogen peroxide is shown below. 

(a) Name the type of intermolecular force that is responsible for hydrogen peroxide’s high viscosity. 

(b) Draw a diagram to show the intermolecular forces between two molecules of hydrogen peroxide. 

(c) Name the alkane molecule that could be compared to hydrogen peroxide to show the difference 

in intermolecular forces. 
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(c) Oxidising and Reducing Agents
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19. (cont.) 
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33. Rivers and drains are carefully monitored o ensure that they remain uncontaminated by potentially 

harmful substances from nearby industries. 

Chromate ions, Cr2O4
2- and nitrite ions, NO2

- can be detected and concentrations measured. 

The concentration of chromate ions in water can be measured by titrating with a solution of iron(II) 

sulfate solution. 

A 50.0cm3 sample of contaminated water containing chromate ions was titrated with 0.0200 mol l-1 

sulfate solution. 

 
Volume of 0.0200 mol l-1 

iron(II) sulfate solution /cm3 

Titre 1 27.8 

Titre 2 27.3 

Titre 3 27.5 

The redox equation for the reaction is 

3Fe2+(aq) + CrO4
-(aq) + 8H+(aq) → 3Fe3+(aq) + Cr3+(aq) + 4H2O(l) 

(a) Calculate the chromate ion concentration, in mol l-1 present in the sample of water. 

(b) The concentration of nitrate ions can be found by titrating 50 cm3 water samples with acidified 

potassium permanganate solution 

The reaction taking place is 

2MnO4
-(aq) + 5NO2

-(aq) + 6H+(aq) → 2Mn2+(aq) + 5NO3
-(aq) + 3H2O(l) 

Describe the colour change that will indicate that the endpoint of the titration has been reached. 


