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Answer ALL the questions.

1 Hydrogen reacts with the elements in
Group 7 of the Periodic Table.

Hydrogen and fluorine explode when
they are mixed together.

The word equation for the reaction is

. hydrogen

hydrogen + fluorine — fluoride

(a) Join the boxes to show the correct
formula for each chemical in the

reaction.
hydrogen HF
fluorine F,
hydrogen fluoride H,




(b) Chlorine is also in Group 7.

Fill in the boxes to show the WORD
EQUATION for the reaction between
HYDROGEN and CHLORINE.

[2]
(c) lodine is another Group 7 element.
It also reacts with hydrogen.

Predict the correct formula for
the compound that is made when
hydrogen reacts with IODINE.

Put a around the correct

answer.

CL, H, I, HI HCl[1]



(d) The table below shows what
happens when fluorine, chlorine
and iodine react with hydrogen.

Element rF:;,%da::;is‘:')(_)nnwhen mixed with
fluorine teexrlrolg)edr(;?uarteroom

e | e
iodine ;t:f:rt‘sé I?,Iowly when heated

(i) Look at the order of fluorine,
chlorine and iodine in Group 7
of the Periodic Table.

How does the reactivity of the
Group 7 elements with hydrogen
change as you go down the
group?

[1]

10



(ii) What do you predict about the
reaction between bromine and
hydrogen?

Put a tick (v') in the box next to
the best answer.

Hydrogen reacts with
bromine when it is
heated.

Bromine is too unreactive
to react with hydrogen.

Hydrogen reacts with
bromine more quickly
than with chlorine.

Hydrogen reacts with
bromine more slowly
than with iodine.

[1]
[TOTAL: 7]
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2 Sodium and potassium are elements in
Group 1 of the Periodic Table.

Jake watches a video of the reaction
between sodium and water. A small
piece of the sodium bursts into flames
on top of the water.

(a) What is made when sodium reacts
with water?

Put a around each of the TWO
correct answers.

CARBON DIOXIDE
HYDROGEN
OXYGEN

SODIUM CHLORIDE

SODIUM HYDROXIDE
[2]
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(b) Jake thinks that the reaction makes
an alkali.

How could you show that a solution
has an alkaline pH?

[2]
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(c) Jake watches another video.
This video shows the reaction of
POTASSIUM with water.

How is this reaction different from
the reaction of sodium with water?

Put ticks (v') in the boxes next to the
TWO correct answers.

The two reactions make

different gases.

The reaction of sodium takes

less time than the reaction of

potassium.

The reaction with potassium

makes an acid.

The two reactions have

different rates.

The two reactions make
different alkalis.

[1]
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(d) Why is it a good idea for Jake to
watch videos of the reactions rather
than do them himself?

Put a tick (v') in the box next to the
correct answer.

The reactions are too slow.

Sodium and potassium are

hazardous to handle.

The chemicals must be

heated to a very high
temperature before they

react.

The gas that is made Is toxic.

1.

[TOTAL: 6]
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3 Alex plans to write an article about
flame colours for a school science
magazine.

He researches the flame colours of
some compounds of metals from
Group 1 in the Periodic Table.

He talks about his findings with other
science students Iin an internet chat

room.

ALEX

BEA

CARL

Hi everyone. Have any of you
done any research into flame
test colours for Group 1? | have
found out that potassium and
rubidium both give purple
flames. | think that each group
has its own flame colour.

I’'ve checked out your research
and | agree about the flame
colours for potassium and
rubidium. | just looked up
caesium and that’s purple too!

| flame-tested some Group 2
elements, none of them were
purple. They were all different
colours.

16



DAN Sodium is in Group 1 and gives
a yellow flame.

ELLY [I've looked on the internet
and | can’t find any elements
that give purple flame colours
except the ones in Group 1.

FAY Lithium doesn’t have a purple
flame.

(a) Why is it a good idea for Alex to
chat to other students about his
work before he writes his article?

[2]
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(b) Alex’s ideas are that in flame tests:

all the elements in a group of the
Periodic Table have the same flame
colour

each group has its own flame
colour.

Explain how each piece of evidence
in the chat SUPPORTS or DOES
NOT SUPPORT Alex’s ideas. [6]

/ The quality of written
communication will be
assessed in your answer.

18
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4 Joe investigates water that contains
calcium ions.

(a) Joe knows that dilute sodium
hydroxide can be used to show if
water contains calcium ions.

He tests a sample of pure water

and a sample of water that contains
calcium ions.

dilute sodium hydroxide

sample of water

20



Describe what Joe sees when he
adds excess sodium hydroxide to
each sample of water.

Use the data sheet on pages 4, 5, 6
and 7 to help you.

[3]

21



(b) Joe finds out that adding liquid
soap to water gives a ‘lather’.

A lather is a layer of bubbles on the
water.

o lather

____water and liquid soap

e

—

Joe counts how many drops of soap
he needs to make a lather with pure
water and with water that contains
calcium ions.

He also tests samples of water from
different places.

(i) What must Joe keep the same to
make his experiment a fair test?

[1]

22
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(ii) These are Joe’s results.
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What conclusions can Joe make
from his results?

/ The quality of written
communication will be
assessed in your answer.

[6]
[TOTAL: 10]
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5 Carbon dioxide and silicon dioxide are
compounds that occur naturally.

Their structures are shown below.

The table shows some information
about the two compounds.

carbon silicon
dioxide dioxide
formula CO2 SiO2
melting
point in °C -78 1710
boiling point
in °C -57 2230
electrical does not does not
conductivity conduct conduct

26




(a) Which of the statements are ONLY

TRUE FOR CARBON DIOXIDE,

ONLY TRUE FOR SILICON DIOXIDE

or TRUE FOR BOTH?

Put one tick (v) in each row.

Only
true for
carbon
dioxide

(v)

Only
true for
silicon
dioxide

(v)

True
for
both

(v)

contains small
molecules with
a few atoms in
each

has a giant
structure

contains
covalent bonds

IS a gas
at room
temperature

27
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(b) Which statement about where
carbon dioxide and silicon dioxide
are found is correct?

Put a tick (v') in the box next to the
correct answer.

They are both found in the

atmosphere.

Silicon dioxide is only

found in the hydrosphere,

carbon dioxide is only
found in the lithosphere.

Both carbon dioxide and

silicon dioxide are only

found in the lithosphere.

Carbon dioxide is found in

the atmosphere, silicon

dioxide is found in the
lithosphere.

[1]
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(c) A molecule of carbon dioxide is
shown in the box.

carbon dioxide
CO,

O8O

Use the symbols . and O to

draw molecules of carbon monoxide
and oxygen.

You can use each symbol more than

once.
carbon monoxide oxygen
co O,

[2

[TOTAL: 6
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A mining company wants to find a new

area to mine for metals.

The company tests rock from two
possible sites for a new mine.

The table shows their results.

Elements Per;:enta;\ge Per;:entahge
in the rock or each or each
element in element in
rock rock
from site A | from site B
oxygen 47 38
silicon 28 21
aluminium 8 18
iron 5 10
copper 0 0.5
other
elements 12.5

30



(a) What percentage of OTHER
ELEMENTS are in the rock taken
from site A?

% [2]

(b) What are the main SIMILARITIES
between the rocks taken from the
two sites?

[2]
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(c) The company wants to mine for
metals.

Which site is better?

Explain your reasoning.

[2

[TOTAL: 6]
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7 (a) Two different copper compounds
react with sulfuric acid to make
copper sulfate.

Complete the word equations
opposite.

Choose from this list.
COPPER CARBONATE
COPPER CHLORIDE
COPPER OXIDE
COPPER NITRATE

COPPER SULFATE
[2]
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(b) Other acids also react to make
copper compounds.

Draw lines to connect each COPPER
COMPOUND on the left to the
correct ACID THAT CAN BE USED TO
MAKE IT on the right.

COPPER ACID THAT CAN
COMPOUND BE USEDTO
MAKE IT
citric acid
copper
chloride

ethanoic acid

copper
nitrate
hydrochloric
acid
copper
citrate
nitric acid

[2]
36



(c) Pure acids have different states.
Some are solids, some are liquids
and some are gases.

Draw lines to connect each ACID
on the left to its correct STATE
SYMBOL on the right.

ACID STATE

SYMBOL
(s)
sulfuric acid (liquid) (9)
citric acid (solid) (aq)
)

[1]

[TOTAL: 5]
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8 The table opposite shows some
information about the relative formula
masses for some compounds.

(a) Explain the differences between the
relative formula masses of these
three compounds.

[2]
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(b) Lithium fluoride is another
compound of lithium.

The formula for lithium fluoride
is LiF.

(i) Use the Periodic Table to find the
relative atomic mass of fluorine.

Relative atomic mass of fluorine

= [1]

(1)) Use your answer to work out the
relative formula mass of lithium
fluoride.

Relative formula mass of lithium

fluoride, LiF =

[1.

[TOTAL: 4]
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9 Tom is doing a presentation on energy
changes in reactions.

He uses slides that show the energy
changes when lithium chloride and
potassium chloride dissolve in water.

Tom uses the slides to explain:

what exothermic and endothermic
mean

how you can tell which reaction is
exothermic and which is endothermic.
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(a) Write down what Tom should say.

/ The quality of written
communication will be
assessed in your answer.

[6]
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(b) The energy changes for reactions in
industry are carefully controlled.
Why is this important?

Put ticks (v') in the boxes next to the
TWO best answers.

Energy given out by

reactions can be used to

heat buildings.

Reactions that give out

energy use too much fuel to

keep them hot.

Energy changes in reactions

affect the rate.

Containers for reactions

may be damaged by extreme

temperatures.

Reactions that take in

energy need to be

continuously cooled.

2

[TOTAL: 8]

END OF QUESTION PAPER
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