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Answer ALL the questions. Write your answers in the spaces provided.

1. (a) Complete the electron configuration for carbon.

1s2 ........................................................................
(1)

(b) Explain how successive ionisation energy data could be used to confirm that carbon
is in Group 4 of the Periodic Table.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(1)

(c) Draw a dot and cross diagram for a molecule of carbon tetrachloride, CCl4, showing
outer electrons only.

(2)

(d) Explain how the following are achieved in a mass spectrometer.

(i) Ionisation

................................................................................................................................

................................................................................................................................
(2)

(ii) Deflection

................................................................................................................................
(1)
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(e) (i) Define the term relative isotopic mass.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)

(ii) Carbon consists of the isotopes 12C, 13C and 14C.  Chlorine consists of the
isotopes 35Cl and 37Cl.

Use this data to calculate the maximum relative molecular mass of a molecule of
carbon tetrachloride, CCl4.

(1)

(iii) Explain, in terms of sub-atomic particles, the meaning of the term isotopes.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(iv) Why do isotopes of the same element have the same chemical properties?

................................................................................................................................

................................................................................................................................
(1)

Turn over

Q1

(Total 14 marks)

*N22199A0312*



Leave
blank

4

2. (a) Methane and poly(ethene) are both hydrocarbons.

(i) State the type of bond between carbon and hydrogen atoms in the molecules of
both compounds.

.....................................................................................
(1)

(ii) State the type of intermolecular force present in both compounds.

.....................................................................................
(1)

(iii) Explain why poly(ethene) melts at a higher temperature than methane.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)

(b) Explain, in terms of its bonding, why magnesium has a high melting temperature.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................
(2)
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(c) State the type of bonding present in sodium chloride.  Draw a diagram to show its
three-dimensional structure.

Type of bonding .....................................................................................

Diagram

(3)
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3. (a) Flame tests were performed on the following compounds of calcium and sodium.

(i) State the flame colour in each case:

calcium hydroxide ..................................................................................................

sodium hydroxide ...................................................................................................
(2)

(ii) Explain the origin of the colours obtained in flame tests.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)

(b) Write an equation for each of the following reactions:

(i) Sodium with water

................................................................................................................................
(1)

(ii) Sodium oxide with water.

................................................................................................................................
(1)
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(c) Give TWO changes you would see when sodium is added to water.

.......................................................................................................................................

.......................................................................................................................................
(2)

(d) Potassium reacts with oxygen to give potassium superoxide.

Give the formula of potassium superoxide.

..............................................................................
(1)
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4. (a) Sodium iodide reacts with chlorine to produce sodium chloride and iodine.

(i) State the oxidation numbers of the iodine and chlorine species in the spaces
provided.

2NaI    +    Cl2 → 2NaCl    +    I2

(2)

(ii) Use these oxidation numbers to explain why this reaction is a redox reaction.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(iii) Calculate the maximum mass of iodine that could be produced from 30.0 g of
sodium iodide.

(3)

(iv) Calculate the volume of chlorine gas required to produce this amount of iodine.

[1mol of gas occupies 24 dm3 under the conditions of the experiment]

(1)
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(b) (i) Give the colour of iodine and its physical state at room temperature and pressure.

Colour ........................................................................................

Physical state .............................................................................
(2)

(ii) Write an equation, including state symbols, to represent the process occurring
when the first ionisation energy of iodine atoms is measured.

................................................................................................................................
(2)

(iii) Explain why the first ionisation energy of iodine is less than that of chlorine.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(3)
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5. (a) (i) Explain why a water molecule does not have a linear shape.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(ii)  State the HOH bond angle in water and explain why it has this value.

................................................................................................................................

................................................................................................................................

................................................................................................................................
(2)

(b) (i) Draw the boron trichloride molecule, BCl3, making its shape clear.  Mark in the
bond angle on your diagram.

(2)
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(ii) Explain why a B-Cl bond is polar.

................................................................................................................................

................................................................................................................................
(1)

(iii) Explain why a BCl3 molecule is non-polar.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................
(1)

(iv) Name the strongest intermolecular force between boron trichloride molecules.

................................................................................................................................
(1)

(c) A compound of phosphorus and chlorine has the composition by mass shown below.

Calculate the empirical formula of this compound.

(2)
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