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2 This question compares the bonding, structure and properties of sodium and sodium oxide.

(a) Sodium, Na, is a metallic element.

Explain, with the aid of a labelled diagram, what is meant by the term mefallic bonding.

[3]

(b) Sodium reacts with oxygen to form sodium oxide, Na,O, which is an ionic compound.
(i) Write the equation for the reaction of sodium with oxygen to form sodium oxide.

[l

(ii) State what is meant by the term ionic bond.

[l
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(iii) Draw a‘dot-and-cross diagram to show the bonding in Na,O.

Show outer electrons only.
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(c) Compare and explain the electrical conductivities of sodium and sodium oxide in the solid and
liquid states.

[5]
[Total: 12]
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‘State which block this element is in.

element block 11

(b) The figure below shows the boiling points of four hydrides of Group 6 elements.
1001 H0%

bolling point/°C 0

100

(i) Explain, with the aid of a diagram, the intermolecular forces in H,0 that lead to the
velatively high boiling point of H,0.
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1
(ii) Suggest why H,S has a much lower bailing point than H,0.

[l

() The boiling points of some Group 7 elements are shown below.

Group 7 element | boiling point/°C

chlorine -35
bromine 59
iodine 184

Explain why the halogens show this trend in boiling points.

/ In your answer, you should use appropriate technical terms, spelt correctly.
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(¢) Liquid ammonia, NH, and water, H,0, both show hydrogen bonding

(i) Draw a labelled diagram to show hydrogen bonding between two molecules of liquid
ammonia

&l
Water has several anomalous properties as a restit of its hydrogen bonding.

Describe and explain one anomalous property of water which results from hydrogen
bonding

2]
[Total: 13]
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3 This question is about diferent modele of bonding and molecular shapes.

(a) Magnesium suifide shows ionic bonding,

(i) Whatis meant by the term ionic bending?

m

Draw a ‘dot-anccross” diagram to show the bonding in magnesium sulfide
Showi outer electron shell only.

1
(b) ‘Dot-and-cross' diagrams can be used to precict the shape of covalent molectles.

Flucrine has a covalent oxide called difucrine oxide, F,0. The axygen atom is covalertly
bonded to each fluorine atom.

() Draw a ‘dot-anccross diagram of a molecule of F,O.
Show outer electron shels only:
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3 This question is about diferent modele of bonding and molecular shapes.

(a) Magnesium suifide shows ionic bonding,

(i) Whatis meant by the term ionic bending?

m

Draw a ‘dot-anccross” diagram to show the bonding in magnesium sulfide
Showi outer electron shell only.

1
(b) ‘Dot-and-cross' diagrams can be used to precict the shape of covalent molectles.

Flucrine has a covalent oxide called difucrine oxide, F,0. The axygen atom is covalertly
bonded to each fluorine atom.

() Draw a ‘dot-anccross diagram of a molecule of F,O.
Show outer electron shels only:
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Predict the bond angle in an F0 molecle. Explain your answer.

3]

(¢) Liquid ammonia, NH, and water, H,0, both show hydrogen bonding

(i) Draw a labelled diagram to show hydrogen bonding between two molecules of liquid
ammonia

L

O]
Water has several anomalous properties as a result of its hydrogen bonding.
Descibe. and. sxnlain one anamalous tronahe of water which rsuls frorm.bud
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(c) The third period of the Periodic Table features the elements magnesium and chlorine. The

table below shows the melting points of these elements.

melting point
element 7°C

magnesium 650
chlorine 101

Describe the structure and bonding shown by these elements. Use your answer to explain the

difference in metting points.

f In your answer, you shoud use appropriate technical terms spelt correctly.
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2 Water and carbon dioxide both consist of covalent molecules.

(a) State what s meant by a covalent bond.

[2]

(b) Draw ‘dot-and-cross’ diagrams for a molecule of water and a molecule of carbon
dioxide. Show outer electron shells only.

water carbon dioxide

8
(c) The shape of a water molecuie is different from the shape of a carbon dioxide molecule.

(i) Draw the shapes of these molecules and state the bond angles.

water carbon dioxide
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(c) The shape of a water molecuie is different from the shape of a carbon dioxide molecule.

(i) Draw the shapes of these molecules and state the bond angles.

water carbon dioxide

bond angle in water = bond angle in carbon dioxide =

4
(ii) Explain why a water molecule has a different shape from a carbon dioxide molecule.
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(d) An understanding of electronegativity helps to explain why some covalent bonds are
polar.

(i) Define the term electronegativity.

(i) Water and carbon dioxide both have polar bonds. Explain why water has polar
molecules but carbon dioxide has non-polar molecules.

]
[Total: 15]
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