Exercise walk-through

Bonding and structure

A-Level Chemistry



States of Matter

L Structure
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States of Matter

L Structure

Diamond and graphite

Two giant covalent forms of carbon:

m diamond — a rigid 3-D network (very hard)

m graphite — sliding layers & spare electrons that conduct
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States of Matter

L Structure

Physical properties

giant ionic — high m.p.; conducts when molten/dissolved;
soluble

simple molecular — low m.p.; does not conduct; low solubility

giant molecular — very high m.p.; no conduction (except graphite);
insoluble

giant metallic — high m.p.; conducts (solid & molten); insoluble

Strong forces — high melting point ; conductivity needs mobile ions or
delocalised electrons.



States of Matter

L Structure

Giant metallic

A piece of pure copper metal. The shine, and the way metals conduct and bend,
all come from that giant lattice of copper ions sitting in a shared sea of delo-
calised electrons



States of Matter

L Structure

Giant molecular

A real diamond in the rock it grew in. That whole crystal is one giant molecule — a single
unbroken network of carbon atoms, each bonded to four others. Breaking it means breaking
countless strong covalent bonds, which is why diamond is the hardest natural material

A real diamond in the rock it grew in. That whole crystal is one giant molecule —
a single unbroken network of carbon atoms, each bonded to four others.



A-Level Chemistry

Exercises 2.1:2.2

2.1 Name the type of structure in (a) diamond and (b) copper.

2.2 State why simple molecular solids have low melting points.



A-Level Chemistry

Exercises 2.1:2.2

2.1 Name the type of structure in (a) diamond and (b) copper.

2.1
(a)

o giant molecular (giant covalent)

(b)

e giant metallic

2.2 State why simple molecular solids have low melting points.

2.2

o only weak intermolecular forces are broken on melting



A-Level Chemistry

Exercises 3.1-3.2

3.1 Which structure conducts electricity when solid?
D A giant ionic
B simple molecular

C giant metallic
D giant molecular (diamond)

3.2 Why does graphite conduct electricity but diamond does not?

D A graphite has ions
B graphite has delocalised electrons between its layers
C diamond is a metal
D diamond is molecular



A-Level Chemistry

Exercises 3.1-3.2

3.1 Which structure conducts electricity when solid?

D A giant ionic

B simple molecular
C giant metallic
D giant molecular (diamond)

3.1C

« Giant metallic conducts when solid (delocalised electrons)

3.2 Why does graphite conduct electricity but diamond does not?

D A graphite has ions
B graphite has delocalised electrons between its layers
C diamond is a metal
D diamond is molecular

3.2 B

o Graphite has delocalised electrons between its layers



A-Level Chemistry

Exercise 3.3 (a)

3.3 A solid X has a very high melting point, does not conduct electricity, and is insoluble
in water.

(a) Deduce the type of structure and bonding in X. 2]



A-Level Chemistry

Exercise 3.3 (a)

3.3 A solid X has a very high melting point, does not conduct electricity, and is insoluble
in water.

(a) Deduce the type of structure and bonding in X. 2]

(a)

o giant molecular (giant covalent) structure with covalent bonding



A-Level Chemistry

Exercise 3.3 (b)

3.3 A solid X has a very high melting point, does not conduct electricity, and is insoluble
in water.

(b) Give an example of such a substance. [1]



A-Level Chemistry

Exercise 3.3 (b)

3.3 A solid X has a very high melting point, does not conduct electricity, and is insoluble
in water.

(b) Give an example of such a substance. [1]

(b)
o e.g. diamond / silicon(IV) oxide



A-Level Chemistry

Exercise 3.4

3.4 Explain why sodium chloride conducts electricity when molten or dissolved, but not
when solid. 2]



A-Level Chemistry

Exercise 3.4

3.4 Explain why sodium chloride conducts electricity when molten or dissolved, but not
when solid. 2]

3.4

o when molten or dissolved the ions are free to move and carry charge; in the solid the
ions are fixed in the lattice, so they cannot move



