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Answer all questions.

(a) Three types of disposable nappy were soaked in water for 10 minutes. Their increase in
mass was then recorded. The results are shown in the graph below.
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(i)  State which nappy, A, B or C, absorbed most water. [1]

(i1)) From the list below, choose the type of smart material that is used to produce these
nappies. [1]

hydrogel shape memory polymer thermochromic paint

The type of material USEA IS Q ..., .

(b)  Photochromic pigments change colour on exposure to light. Choose one use of photochromic
pigments from the list below. [1]

bottles sunglasses television screens

Photochromic pigment is USE iN ... .
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(c)

The following box contains some information about carbon nanotubes.

Carbon nanotubes are flat sheets of carbon atoms rolled up to form
very thin, cylindrical tubes. One use of nanotubes is in computer
chips, where they are fixed in place and are not believed to be a
health risk.

However, when used as free particles, their structure is similar to that
of asbestos fibres. Asbestos fibres can cause lung problems when
inhaled in large amounts over long periods.

Use the information above to help you answer the following questions.
(i) Name the element from which nanotubes are made. [1]

(i1)  State why the use of nanotubes in computer chips is not believed to pose a health risk.

[1]

(iii))  State and explain why some people are concerned about the use of nanotubes as free
particles. [2]

Turn over.
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2. The following table shows some information about three common metals.

Metal Properties Uses

Overhead power cables,
saucepans, cooking foil,
drinks cans, aeroplanes and
window frames.

Low density, good conductor of
Aluminium heat and electricity and resistant
to corrosion.

Attractive colour, good conductor | Ornaments, jewellery, electrical
Copper of heat and electricity, malleable | wires, water pipes and bases of
and ductile. saucepans.

Hard, strong, high melting point, | Aircraft industry, medical
Titanium low density and resistant to applications, jewellery and
corrosion. golf clubs

(i) Use the information in the table to give a reason for each of the following uses of

metals:

I. aluminium for window frames; [1]
et "
IH ....... t ltamummthealrcraftmdustry ......................................................................................................... [1]

. leeOnemedlcaluseoftltamum .................................................................................................................. [1]
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3.

(240-01)

Fertilisers are made from ammonia.

(1)

(ii)

Complete the following word equation to show the fertiliser made when ammonia reacts
with nitric acid. [1]

ammonia + NItHC ACId = oo

Complete the following word equation to show the acid used to produce ammonium

sulphate. [1]

AMMONIA oo ——> ammonium sulphate
State the type of reaction taking place in (i) and (ii) above. [1]
Give one advantage and one disadvantage of using fertilisers. [2]
AAVARIQGE  ..........oooooooeoeoeeeeeeeee e
DIESAAVARNIAGE  .............oooooooooeoe e
Turn over.
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4.

(a) Water from a reservoir is treated to make it safe to drink. The following flow chart shows

some of the stages involved in this water treatment.

sedimentation > filtration > chlorination >

(240-01)

Using the flow chart above, state the stage at which

(i) smaller particles are removed,

. bactenaareklued, .............................................

A —
(59 s 1 oot desrd e

You are provided with two different samples of water.

storage

[1]

[1]

(1]

Describe how you would use soap solution to show which water sample is the harder.

Include in your answer ways in which this would be made a fair test.

[5]
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5. (a) The following table shows the observations made when some metals were added to
solutions of compounds of other metals.
Metal Solution Observations
Zinc copver sulphate Brown deposit on the zinc. The solution
pp p gradually loses its blue colour.
copper zinc sulphate No reaction.
magnesium zinc sulphate Magnesium ribbon coated in dark solid.
zinc magnesium sulphate No reaction.
(i) Use the information in the table to place the metals, zinc, copper and magnesium in
order of reactivity — most reactive first. [2]
MOSE FEACTIVE ..o
LeaASt TOACTIVE ..o
(i1)) Name the products formed when zinc reacts with copper sulphate solution. [2]
......................................................................................... ANA
(b) Iron is extracted from its ore, iron oxide, by heating with carbon. The process taking place is

shown in the equation below.
iron oxide + carbon ——— > iron + carbon monoxide

(i) State, giving a reason for your choice, which is the more reactive, iron or carbon. [1]

MOTe reacCtive ...
REASON  ...oooooooo
() L Explain why this method could not be used for the extraction of a reactive
metal such as aluminium. [1]
II.  Suggest a suitable method for the extraction of aluminium. [1]

Turn over.
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6. (a) Substances can be classified as
* metallic
* ionic
e simple molecular
e giant covalent
Use the types of substance named above to complete the following sentences.
(i) Carbon dioxide is a gas at room temperature due to it being
......................................................................................... . [1]
(i1))  Sodium chloride conducts electricity when in solution due to it being

......................................................................................... . [1]

(b) The following diagram shows the structure of a metal.

_ - — - @ = positive ions
"o ©-@

— = free electrons

(i)  State one property of a metal that can be explained by the fact that the positive ions
can be pulled over each other. [1]

(240-01)
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7. (a) Complete the following table that gives information about the atoms of some elements. [5]
The Periodic Table of Elements shown on the back cover of this examination paper may
be of help in answering this question.

Element Symbol Number of Number of Number of
protons neutrons electrons
. 23
sodium 1 Na 11 12 11
oNe 0
CalCium ........................................ 20 20 20
31
........................................ 1sP 15 15
(b) (1) State what is meant by the relative atomic mass (A,) of an element. [1]
(i)  Calculate the relative molecular mass (M,) of nitric acid, HNO;. 2]
AMH=1, AN)=14; A (0O)=16
M (HNO3) = et
(240-01) Turn over.
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8. (a) Complete the following table to show the structural formulae for the hydrocarbons given.[2]
Name methane ethane ethene
Formula CH, C,Hq C,H,
H
/
Structural formula C— C\
H
(b) Ethene can be produced during a process known as cracking. For example:
CpHyy —— > CyHy, + GH,
State two conditions necessary for cracking to take place. [2]
................................................................................................ ANA
(c) Polythene is produced from ethene.
(i) Name the process taking place when polythene is produced from ethene. [1]
(ii))  Give one use of polythene. [1]

(iii) Give one reason why recycling of plastics, such as polythene, is important for the
environment.

[1]

(240-01)
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FORMULAE FOR SOME COMMON IONS
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate Co&
Barium Ba®* Chloride Cl-
Calcium Ca** Fluoride F-
Copper(II) Cu? Hydroxide OH"
Hydrogen H* Todide |
Iron(II) Fe?* Nitrate NO;~
Iron(TII) Fe** Oxide o*
Lithium Li* Sulphate S0~
Magnesium Mg**
Nickel Ni**
Potassium K*
Silver Ag*
Sodium Na*

(240-01)
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