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ANSWER ALL THREE QUESTIONS
25 marks in all

Answer in full sentences where the question asks you to explain or describe. Use correct chemical
vocabulary (for example particles, attractions, lattice, delocalised electrons, ions, molecules) and link
the structure of each material to its properties.

Formula sheet
Useful information: metals conduct as solids; ionic compounds conduct only when molten or dissolved; simple
molecular substances have low melting points and do not conduct; covalent network solids have very high
melting points. Group 1, 2, 3 metals form +1, +2, +3 ions; group 15, 16, 17 non-metals form −3, −2, −1 ions.

Question One (13 marks)

(a) The table shows some physical properties of 3 substances.

(i) Classify each substance as ionic, metallic, simple molecular or covalent network, using the
data.

(ii) Draw (or describe) the particles and the attractions in substance W, and explain how its
structure explains its melting point and its electrical conductivity.

(iii) Explain how the property that makes substance W useful allows it to be used for an
everyday purpose.

Substance Melting point (°C)Conducts when solid?Conducts when molten?Soluble in water?Description

W 4 no no yes soft, low density

X 225 yes yes no shiny and malleable

Y 657 no yes yes hard but brittle

[7 marks]

(b) A material is needed for a cooking pot base: it must pass heat quickly from the stove to the food
and not melt.

The table gives data for four materials.

(i) Identify the material that is most suitable and justify your choice using the data in the table.

(ii) Explain why one of the other materials is not suitable, using its data.

(iii) Explain, in terms of particles and the attractions between them, why your chosen material
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has the properties you identified.

Material Melting point (°C)Thermal conductivity (W m�¹ K�¹)Electrical conductivity (relative)Density (g cm�³)Hardness (Mohs, 1–10)Flexible?

wood 300 0.15 0 0.6 2 no

stainless steel1450 16 1.4 8.0 5 no

copper 1085 400 60 8.9 3 yes

sodium chloride (salt)801 6.5 0 2.2 2 no

[6 marks]

Question Two (6 marks)

(a) Element X is in group 15 and period 3 of the periodic table. Element Y is in group 15 and period
2.

(i) Identify elements X and Y, and state whether each is a metal or a non-metal.

(ii) Predict the type of bonding between atoms of X and Y, and explain how the bond forms.

(iii) Explain why substances made of simple molecules like this have low melting points and do
not conduct electricity.

[6 marks]
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WORKED SOLUTIONS
Answers & worked solutions

ANSWER ALL THREE QUESTIONS

Question 1 (13 marks) [Properties and uses of materials]

(a) The table shows some physical properties of 3 substances. (i) Classify each substance as ionic,
metallic, simple molecular or covalent network, using the data. (ii) Draw (or describe) the particles and
the attractions in substance W, and explain how its structure explains its melting point and its electrical
conductivity. (iii) Explain how the property that makes substance W useful allows it to be used for an
everyday purpose.

(a) Answer: (i) W molecular; X metallic; Y ionic; (ii) small separate molecules held to each
other by weak forces b

• Evidence level: Merit (decide from conductivity first, then melting point).

• (i) W is molecular; X is metallic; Y is ionic.

• (ii) Substance W is a simple molecular substance: its structure is small separate molecules held to
each other by weak forces between the molecules (while the atoms in each molecule are joined by
strong covalent bonds); it has low melting and boiling points because only weak forces between the
molecules need to be overcome (the covalent bonds do not break); does not conduct electricity
because there are no free charged particles.

• Achievement: (iii) Names a use and links it to a property.

• Merit: Links the use to the particle structure.

• Excellence: Full explanation: a simple molecular substance such as wax or ethanol melts or
evaporates easily because the forces between molecules are weak, so it is used as a fuel or a solvent,
and it is a good electrical insulator because it has no free charged particles

KEY TAKEAWAY
Classifying materials: conducts as a solid → metal; conducts only when molten or dissolved → ionic;
no conductivity and low melting point → simple molecular; no conductivity and very high melting point
→ covalent network.

(b) A material is needed for a cooking pot base: it must pass heat quickly from the stove to the food and
not melt. The table gives data for four materials. (i) Identify the material that is most suitable and justify
your choice using the data in the table. (ii) Explain why one of the other materials is not suitable, using its
data. (iii) Explain, in terms of particles and the attractions between them, why your chosen material has
the properties you identified.

(b) Answer: (i) copper; (ii) wood fails thermal conductivity, melting point above 500°C
• Evidence level: Merit (match each requirement to the data).

• (i) copper is the only material that meets both requirements: thermal conductivity (high); melting point
above 500°C (high).

• (ii) wood is not suitable because it does not meet thermal conductivity or melting point above 500°C.

• Achievement: (iii) States the structure of copper.

• Merit: Links the structure to the property.

• Excellence: Full explanation: copper is a metal: a lattice of positive ions in a sea of delocalised
electrons; the free electrons carry electric charge and heat energy, so it conducts well; the lattice of
strong attractions gives a high melting point
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KEY TAKEAWAY
Choosing materials: list the properties the use needs, check each material's data against them, then
explain the property from the particles and bonding.

LOS: Properties and uses of materials (92023)

Question 2 (6 marks) [Elements and compounds]

(a) Element X is in group 15 and period 3 of the periodic table. Element Y is in group 15 and period 2. (i)
Identify elements X and Y, and state whether each is a metal or a non-metal. (ii) Predict the type of
bonding between atoms of X and Y, and explain how the bond forms. (iii) Explain why substances made
of simple molecules like this have low melting points and do not conduct electricity.

(a) Answer: (i) phosphorus and nitrogen, both non-metals; (ii) covalent (sharing of
electrons); (iii) weak forces between molecules, no free charged particles

• Evidence level: Merit (two non-metals share electrons (covalent bonding)).

• (i) X is phosphorus and Y is nitrogen: both are non-metals.

• (ii) Two non-metals form a covalent bond: each atom shares one or more pairs of electrons with the
other so that both atoms have full outer shells; the shared pair is attracted to both nuclei.

• Achievement: (iii) States that the forces between molecules are weak.

• Merit: Links to melting: only the weak forces between molecules are overcome, not the covalent
bonds.

• Excellence: Full explanation: the compound is made of separate small molecules; the atoms within
each molecule are held by strong covalent bonds, but the forces between the molecules are weak, so
little energy is needed to separate them (low melting point); there are no free ions or delocalised
electrons, so it does not conduct electricity.

KEY TAKEAWAY
Bonding: metal + non-metal = ionic (transfer); non-metal + non-metal = covalent (sharing); simple
molecules have weak forces between molecules, so low melting points and no conductivity.

LOS: Elements and compounds (92023)

Question 3 (6 marks) [States of matter]

(a) The melting point and boiling point of water are given in the table. (i) State the physical state (solid,
liquid or gas) of water at 20°C, 300°C and 500°C, giving a reason for each. (ii) Describe the arrangement
and movement of the particles of water at 20°C, and the strength of the attractions between them. (iii)
Explain what happens to the particles when water is heated from a temperature below its melting point to
above its melting point.

(a) Answer: (i) liquid, gas, gas; (ii) the particles are close together but in a random a
• Evidence level: Merit (compare the temperature with the melting and boiling points).

• (i) at 20°C water is a liquid (between the melting and boiling points); at 300°C water is a gas (above
the boiling point); at 500°C water is a gas (above the boiling point).

• (ii) At 20°C water is a liquid: the particles are close together but in a random arrangement, and they
move past each other; the attractions are strong enough to keep them close but not hold them in fixed
positions.

• Achievement: (iii) States that the particles gain energy and move more.
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LIKED THIS SAMPLE?

The full paper is the real thing.

THIS FREE SAMPLE

A short extract: the opening questions of Paper
1, then their worked answers. 4 pages in all.

THE FULL PAPER

Three questions made of several multi-part
problems answered in writing (constructed
response, no multiple choice), with a worked
solution for every part that shows whether it is
aimed at Achieved, Merit or Excellence. 9 pages,
with a worked solution for every question.

What you get with each paper

A complete, timed paper in the real exam layout, not just a taste of it.

A worked solution for every question: numbered steps, why each wrong option is wrong, and a key
takeaway.

20 different papers in this set. Every one uses new questions, so each extra paper is new practice,
not a repeat.

An A4 PDF emailed straight after payment, made for printing.

Get Paper 1 now
A$11.99 one-off, instant PDF download. Tap or click here.

Or see all 20 NCEA Level 1 Chem and Bio 92023 Materials papers:
testpapershub.com/collections/ncea-level-1-chem-and-bio-92023-materials/

Getting the most from a practice paper

1 Print it and set the timer shown on the cover. Answer every question before looking at any
solution.

2 Mark it against the worked solutions and note the topics that cost you marks.

3 Retry the questions you missed a day later, then use the next paper to check the fix held.

Not sure which paper to start with, or have a question before you buy? Email support@testpapershub.com and a real person
will reply, normally within one business day. These are original practice papers, not official past papers, and are not affiliated
with any exam authority.
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