7.2.6 Filtration, Chromatography and Distillation

121 minutes

179 marks
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Q1.

The following diagrams show two methods of separating substances.

thermometer

water out

mixture—
————funnel

4 flask —

/.
cold water in w

heat

method 1 method 2

(& What is the name of each method?

=Y o o I N =T
1 mark

MEthod 2iS ..o
1 mark

(b) (i) Tick one box to show which of the mixtures can be separated by method 1.

sugar and salt

sand and water

dissolved salt and water

sand and iron filings

sugar and salt, both dissolved in water

1 mark

(i)  From the list give a mixture which can be separated by method 2 but not by
method 1.

1 mark
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(c) Chromatography was used to analyse some soluble inks. The results are shown
below.

4 ’ l
s—h ] L)
blue  brown green red  yellow  purple
ink ink ink ink ink ink

(i) A purple ink is a dissolved mixture of the red dye and the blue dye. On the right
of the diagram draw the pattern you would expect to see for purple ink.

1 mark
(i) Which three inks contain only one dye?
............................................................................................................. -
(i) What colour is spot X?
............................................................ -

Maximum 7 marks

John ground some coffee beans into little pieces. He put them into a coffee filter and
poured 800 cm?® of boiling water over them to make a jug of coffee.

coffee filter

jug of coffee

(&) Complete the sentences below. For each sentence, choose one of the following
words.

insoluble  soluble solution solvent
()  The liquid in the jug is brown because parts of the coffee beans

AME e in water.
1 mark
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(i)  Some bits of coffee beans are left on the filter because they

(i)  The brown liquid which drips through the filter is a

of coffee.

(b) How could John get dry, solid coffee from the brown liquid in the jug of coffee?

in water.

1 mark

1 mark

1 mark

(c) John tried making coffee in the same way using cold water. He used 800 cm® of cold
water and the same amount of ground up coffee beans.

(i)  The liquid in the jug was a lighter colour. Why was this?

(i)  How much solid coffee could John get back from this liquid?

Tick the correct box.

more than before

the same as before

less than before

none

Q3. The flow chart shows how zinc sulphate can be obtained.

zine ore

zine oxide| —

zine sulphate

1 mark

1 mark
Maximum 6 marks
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(@ Inthe reaction zinc oxide — zinc an element is removed from zinc oxide to leave
zinc. Give the name of the element.

1 mark
(b) (i) Zinc sulphate can be made in a reaction between zinc and an acid.
Give the name of the acid.
1 mark
(i)  Inthe reaction between zinc and the acid, hydrogen is formed.
Describe the test for hydrogen and the result if hydrogen is present.
1 mark
(i)  How can crystals of zinc sulphate be formed from a dilute solution of
zinc sulphate?
............................................................................................................. -

Maximum 4 marks

Q4. A scientist investigates the paints used in oil paintings. She takes tiny pieces of yellow, blue
and green paint and tries to dissolve them in different solvents.
Her results are shown in the table.

solvent yellow paint blue paint green paint
water yellow pieces hlue pieces Oreen pieces
are |eft are |eft are |eft
ethanal vellow pleces clear blue liguid clear blue liguid but
are left vellow pieces are left
propanone clear yellow liguid clear hlue liguid clear green liquid

(& Which solvent does not dissolve the blue paint?

1 mark
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She then uses chromatography to investigate the paints.

(b)

(©)

.

. —
|- chromatography paper
» /fpenc:il line

solvent
] LT

~ —

green paint, G
blue paint, B
wellow paint,

Only one of the solvents in the table will make all three paints move up the
chromatography paper. Which solvent is this?

1 mark
The scientist then investigates the paint used in three different oil paintings. She
takes tiny pieces of yellow, blue and green paint from each picture and uses
chromatography to compare them.
Her results are shown below:
picture 1 picture 2 picture 3
painted in 1993 painted in 1625 date unknown
| | H i
o0 i Y
]
0 0 o B 9 9
Y OB G Y B G Y OB G
Which of the paints in the 1993 picture contains only one substance?
Tick the correct box.
yellow, Y blue, B green, G
1 mark
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The scientist decides that picture 3 is probably recent and not from around 1625.

(d) Look at the chromatography results for the three pictures. Explain how the scientist was
able to decide this.

2 marks
Maximum 5 marks

Q5. (a) Complete the following sentence.

When a solid dissolves in a solvent, a .........cccvveeveveeveeenens is formed.
1 mark

: 10.5g of salt

1 mark

A beaker contains water. It is on a balance.

The balance reads 200.0 g.
Patti adds 10.5 g of salt to the water. The salt dissolves.

(b) When all the salt has dissolved, what is the reading on the balance?
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(c) Patti wants to get all the solid salt back from the water.

Describe how she could do this.

2 marks
Maximum 4 marks

Q6. (&) The apparatus in the diagram below is used to obtain pure water from impure water.

thermaormeter |

iImpure s
water cold water 5
framtap
4
4
pure water

(i)  What temperature would the thermometer show?

........................ °C
1 mark
(i)  What is the function of the piece of apparatus labelled R?
............................................................................................................. -
(i)  Give the name of the process which purifies water in this way.
........................... -
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(b) The diagram below shows particles in a gas, a solid and a liquid.
Each arrow, A, B, C and D, represents a change of state.

(i)

(ii)

&

i N

O

S D A

Choose from the following words to complete the sentences below.

boiling condensing distilling evaporating
filtering freezing melting

Change of state Aliscalled .........ccooiiiii i,
Change of state Bis called ..........c.oooeiiiiiiiiii e,
Change of state Cis called ..........coviiiiiiiiiiiiii e

Change of state Dis called ..........coiiiiiiiiiiiii e

4 marks
Look back to the apparatus in part (a).
Give the letter, A, B, C or D, from the diagram above, for the change of state which
occurs:
in the round-bottomed flask .............ooviiiiii i,
in the piece of apparatus labelled R. .............ccooooiii i,
2 marks

Maximum 9 marks
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A pupil used chromatography to show which dyes are present in different coloured inks. The

diagram shows some of her results.
The results for purple ink are missing.

F
O/ O O MOvement
of water
. - . - N - SthS of ink
hlue brown red green yellow  purple
ink ink ink ink ink ink
(@ (i) Give the colour of an ink which contains only one dye.
............................................................................................................. -
(i)  Give the colour of an ink which contains three dyes.
............................................................................................................. -
(i)  The purple ink is a mixture of the red and blue inks.
On the diagram, draw the results you would expect from purple ink.
1 mark
(b)  What would be the colour of the spot labelled S?
...................................................................................................................... -

Maximum 4 marks
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Plants take in water from the soil. Lisa did an experiment to find out if there is anything
else in soil that plants need for growth.

The diagrams below show the results of Lisa’s experiment.

young plant

cotton wool

distilled clear, brown
solution

water

flask A flask B

Lisa made the clear, brown solution in flask B by shaking a mixture of soil and water and
then separating the solution from the soil patrticles.

(&) How could Lisa separate the brown solution from the soil particles?

1 mark
(b) Explain why Lisa grew one plant in distilled water.
...................................................................................................................... -
() () Whattype of substance, dissolved in the water in flask B, is used by the plant
for growth?
............................................................................................................. -
(i)  How are roots adapted for taking in water?
............................................................................................................. -
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(d) Lisa setup a second experiment using three similar plants. The solution in flasks C, D
and E was the same. She put all three flasks in a sunny position. The diagrams below
show the results of Lisa's second experiment.

clear, brown

solution ——
\
flask C flask D flask E
the flask containing the stemn and leaves stem and leaves and
clear, brown solution are wrapped in the flask containing
is wrapped in black paper black paper the clear, brown

solution are wrapped
in black paper

The plant in flask C was the only one which grew well in this experiment.
Explain why.

1 mark
Maximum 5 marks

John dropped a glass bottle of blue copper sulphate crystals. The bottle broke and glass
was mixed with the crystals.

(@) Suggest how John or a teacher could clear up the mixture safely, without
cutting themselves.

1 mark
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Q10.

(b) Mari said, “You can separate the glass from the copper sulphate crystals using a sieve”.

glass and crystals
_ /

glass and crystals

et
glass and crystals

Most of the crystals went through the sieve. Some of the glass went through as well.

Why did some of the crystals and pieces of glass stay in the sieve?

(c) John tried another way to separate the glass from the blue copper sulphate crystals.
He put the mixture into water and stirred it.
The water turned blue. Why did the water turn blue?

(d) Very carefully, he poured some of the blue liquid into a dish and gently heated it. The
volume of the liquid decreased.
Why did the volume decrease?

(e) John put the dish by a window. The next day there was no liquid left.
What would be left in the dish?

1 mark

1 mark

1 mark

1 mark

Maximum 5 marks

Kerry made some copper sulphate crystals. She wrote a description of what she did.

| heated some dilute sulphuric acid in a beaker and added some
copper oxide to it. | stirred the mixture until it became a clear
blue colour. | added more copper oxide until no more would
react and then filtered the mixture into a dish. A black solid was
left on the filter paper. | left the solution in the dish for a week
and saw that the liquid had gone and blue crystals were left.
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Use the information in Kerry’s description to answer the questions below.
(&8 What colour is:

(i)  copper sulphate solution?

1 mark
(i) copper oxide?
...................................................................... -
(b)  Write down a word equation for the reaction which took place in the beaker.
................................ TR S 1117- 1 (=1
1 mark
(c) Why did Kerry have to filter the mixture?
...................................................................................................................... -
Maximum 4 marks
Q11. (&) When people speak, sounds are made by their vocal cords.

How do the vocal cords make a sound?

1 mark

(b)  The astronauts who landed on the Moon had to wear spacesuits.

The spacesuits were filled with air because there is a vacuum on the Moon.
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(©

(d)

(i)

(ii)

The astronauts had radios in their helmets.
Without the radios, they could not hear each other speaking.
Why does sound not travel on the Moon?

1 mark
If the radios broke, the astronauts could put their helmets together so that they
touched. Then they could hear each other’s voices.
Why could they hear each other’s voices when their helmets were touching?
............................................................................................................ -

The National Aeronautics and Space Administration (NASA) says that there is ice on
some parts of the Moon.

What does this tell you about temperatures on these parts of the Moon?

1 mark

The ice is mixed with rocks and dust. Astronauts who visit the Moon in the future may want
to get water from this mixture.

(i)

(ii)

(i)

What two things must they do to get clear water from this mixture of ice, rocks
and dust?

SRRV RTURRTUPRURTRN
TP O PP TP RUPUPP
2 marks

After the astronauts have collected the mixture, they will need a supply of energy to
get liquid water from it. Explain why.

1 mark
Suggest one energy resource which is naturally available on the Moon.

1 mark

Maximum 8 marks
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(@)  Sunil picked yellow, red and purple primula flowers from his garden.

He dipped the different flower petals into water and into two different solutions.

The pH of one solution was 1 and the pH of the other was 10.

The table shows the results.

colour of
flower petals

in solutions of
pH1

in water
pH7

in solution of
pH 10

stayed yellow

stayed yellow

yellow stayed yellow
red stayed red stayed red turned green
purple turned pink stayed purple turned blue

Which colour of flower petal would be most useful to make an indicator for both acids and
alkalis? Explain your answer.

2 marks

Sunil crushed petals from each flower separately in some liquid and poured off the
coloured solutions. Then he put drops of each coloured solution into the middle of different

pieces of filter paper.

—

Y g
r\_%-"‘.,

[
= -'.'I‘-}_ BT Val
PAVOEL N W
“ﬁﬁ‘ﬁ N A

The solutions spread out on the filter paper. The diagrams show his results.

solution from

solution from
vellow petals pumle petals
yellow ring

yellow ring wellow ring
; @ purple SD@DUFDE spot

(b) What is the name of this method of investigating coloured substances?

solution from
red petals

1 mark
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Q13.

(©)

Sunil made notes on his experiment. Some words are missing.
Complete the sentences.

When | crushed a flower in a liquid it produced a coloured solution.

This is because a coloured substance had ...........cccoccoeeeee i in the
liquid. This shows that the liquid IS @ ........ccoociveeiiiiiiie e, for these
coloured substances.

My experiment shows that one of the flowers probably contained two

coloured substances. Thiswas the .......ccccveeviiiiii e, flower.

The diagram below shows an organ system in the human body.

3 marks
Maximum 6 marks
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(& What is the name of the organ system shown in the diagram?
Tick the correct box.

circulatory system

digestive system

reproductive system

respiratory system

1 mark
(b) What are the names of parts A and B?
PAIT A oo e
PAI B ..o e
2 marks
(c) Parts C are bones which support the chest. Give the name of these bones.
1 mark
(d) The photograph shows a man using a sanding machine on a piece of wood.
He is wearing a mask to stop him from breathing in the sawdust.
The mask has tiny holes in it.
()  When the man breathes in, the mask separates particles of sawdust from the air.
What is this method of separation called?
............................................................................................................ -
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(i)  If the man breathed in the particles of sawdust, what might happen to him?

1 mark
Maximum 6 marks

Q14. Gravy powder contains:
» abrown substance to make the gravy brown;
» cornflour to make the gravy thick.

Dan mixed some gravy powder with cold water in a beaker.
An hour later, the contents of the beaker looked like this:

- -

browen liguid
/ 0

——wihite solid (comflour)

|

(@) Use the words in the list below to fill the gaps in the following sentences.

solvent solution soluble insoluble

The brown substance dissolves in water to formabrown .................cevven .. .

The cornflour settles at the bottom of the beaker because

S in water.
Wateristhe ...........ocoeiiiiis in this experiment.
3 marks

(b) Dan wanted to separate the brown liquid from the white solid.

What could he do to separate them?

.................................................................................................... -
(c) Dan put a little of the brown liquid in a dish. The next day there was only a brown solid

left in the dish. What had happened to the water?

.................................................................................................... -
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(d) Dan wanted to get pure water from the rest of the brown liquid.
He set up the apparatus shown below.

thermometer

water out

A

water
YapoUr

/

water in 6 drops of

pure water

Water vapour from the brown liquid changed into drops of pure water which
were collected in the beaker. What process caused the drops of water to form from
the vapour? Tick the correct box.

boiling condensing
dissolving melting
1 mark
Maximum 6 marks
Q15. Cathy has two orange drinks, X and Y. She uses chromatography to identify the coloured

substances in the drinks. Her experiment is shown below.

Lo t:?

heaker ————
Y

filter paper

o =0

¥
pencil line — ¢

[/

water
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Cathy made the chromatogram below using drink X, three food colourings, E102, E160,
E110, and drink Y.

@ (@)

(ii)

(i)

filter paper —

!

pencil line \

i
:
7’

!
T
A

spot of spot of spot of spot of spot of
drink X E10% E180 E110 drink v

Cathy's chromatogram

Use Cathy’'s chromatogram to identify the two coloured substances in drink X.
Write their E numbers below.

2 marks

Draw another spot on Cathy’s chromatogram to show what it would look like if drink Y
contained E102 as well.

1 mark
Chromatography separates the coloured substances in a drink.
How can you tell from a chromatogram how many coloured substances
there are in a drink?

1 mark

Page 21 of 51



(b)

()  The spots show up well on filter paper. Give one other reason why filter

paper is used in this experiment.

(i)  The line across the bottom of a chromatogram should be drawn with a

pencil, not with ink.
Why should the line not be drawn with ink?

1 mark

1 mark
Maximum 6 marks

The table shows the melting points and boiling points of four substances present in the air.

substance melting point, in °C boiling point, in °C
carbon dioxide -78 —-78
nitrogen =210 -196
oxygen -219 -183
water vapour 0 100

(@)

What happens to a piece of solid carbon dioxide if it is heated from —100°C to —78°C?

1 mark

Page 22 of 51



(b) ‘Liquid air’ can be formed from air in a heat exchanger. As the air passes through, thermal
energy is transferred from the air to the surroundings. This is shown in the flow diagram

below.
thermal energy thermal energy
h A
s ™ i
e separatar heat exchanger
N s N
water carhon Tiuid air'
dioxide {2 mixture of liquid oxygen

and liguid nitrogen)

(i)  Suggest a likely temperature for the ‘liquid air’ that leaves the heat exchanger.

................ °C
1 mark
(i)  Use the information in the table to explain why carbon dioxide and water vapour need
to be removed from the air before it is pumped through pipes to the heat exchanger.
State the consequences of not removing these two gases.
2 marks
(c) The ‘liquid air’ is a mixture of liquid nitrogen and liquid oxygen.
Use the information in the table to suggest how liquid oxygen could be obtained from the
mixture.
1 mark
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(d) Aroommeasures4mx3mXx25m.

(i)  The density of air is approximately 1.2 kg/m®.
What is the approximate mass of air in the room?
Give the unit.

2 marks

(iiy  If the air in the room is cooled to a low enough temperature, it will change from a gas
to a liquid.

The density of ‘liquid air’ is 1125 kg/m®. What volume of ‘liquid air’ would the air in the
room produce? Give the unit.

1 mark

(i)  How does the distance between the particles in atmospheric air compare to the size
of the particles themselves?

1 mark
Maximum 9 marks

Q17. At school Ellen heated some copper powder until it went black.

(@) Give the name of the black substance formed when copper reacts with oxygen.

1 mark
(b) Ellen added the black substance to some dilute sulphuric acid. The black substance
reacted with sulphuric acid forming a blue solution of copper sulphate.
What type of substance is copper sulphate?
Tick the correct box.
an acid a compound
an element a mixture
1 mark
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() (i) Ellen poured 20 cm? of the blue copper sulphate solution into a dish, A, as shown
below.

———copper sulphate solution

dish A

She left the dish in a room at 21°C for two days.
What two changes would Ellen observe in dish A two days later?

L bbb
O TSPV R VP UPPPPRPPI
2 marks
(i)  Ellen poured 20 cm® of the same blue copper sulphate solution into another dish, B.
She put a lid on dish B and left it in the room at 21°C for two days.
/ lidd
———copper sulphate solution
dish B
After two days the contents of dish B looked different from the contents of dish A.
Give one difference Ellen would observe and explain how the lid caused this
difference.
2 marks
Maximum 6 marks
Q1s. Linda had a piece of red sandstone.

She hammered it into pieces and then ground them into a powder using a pestle and mortar.
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She put the powder into a measuring cylinder with water and shook the mixture. The
contents settled.

N
e cloudy water
fEm——=——— brown clay
S *— red sand

(8 Linda said her results showed that sandstone is a mixture of two substances.

How could she tell, from the results, that sandstone is a mixture of substances?

1 mark

(b) Linda then poured the cloudy water from the measuring cylinder through filter
paper in a filter funnel.

solid

——colourless,
clear liguid

She said there might be salts dissolved in the colourless, clear liquid that came through
the filter.

()  What could Linda do to find out if there were salts dissolved in the colourless, clear
liquid?

1 mark

(i)  What would she see if there had been salts dissolved in the colourless, clear liquid?

1 mark
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(©)

Sandstone is a sedimentary rock. Four stages in the formation of sedimentary rock are
listed below.
They are not in the correct order.

compacted deposited weathered transported

Put these stages in the correct order. One has been done for you.

1 mark
Maximum 4 marks
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Q109. Diagrams A, B and C show three pieces of apparatus for separating substances.

(@) Draw a line from each apparatus to the name of the method of separation.
Draw only three lines.

diagram of apparatus method of separation

chromatography

distillation

filtration

crystallization
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3 marks

(b) Debbie has a mixture of sand and salt water.
Look at the diagrams in part (a).

(i)  Which apparatus would Debbie use to separate the sand from the salt water?
Give the correct letter.

1 mark

(i)  Which apparatus would she use to separate pure water from the salt water?
Give the correct letter.

1 mark
Maximum 5 marks

Q20. (& Jenny put a bottle of fizzy drink on a balance.
She removed the bottle-top, and the drink began to fizz.
She left the open bottle of drink and the bottle-top on the balance for five days in a warm
room.

at the start five days later

Five days later the drink was no longer fizzy. It's mass had decreased and the level of the
liquid had gone down.

()  Look at the drawings of the balance.
Work out the decrease in mass after five days.

1 mark
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(i)  The fizzy drink contained sugar, colouring, a gas and water. The mass decreased

because two of these substances were lost into the air.

Which two substances were lost into the air?

(b) The sugar, colouring and the gas were all dissolved in the water
Which word describes the water?

Tick the correct box.

alkali indicator
solute solvent
Q21. A meteorite landed on Earth. It contained a new element.

Scientists called the element jovium.

f -
B ¥ i Pl L BEE o L o
d - -"IJ, e ;"t.u#f'ﬁ_.f‘ B
g Kk LR X &, A v bl 5 4
= ff Fau -
= —— 2 -
I\E*g_'ul_f 4

T

LY

1 mark

1 mark

1 mark
maximum 4 marks
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(@) The list below shows some properties of jovium.

Which two properties suggest that jovium could be a metal?
Tick two boxes.

It has a high melting point.

It does not stick to a magnet.

It is a blue solid.

It is a good conductor of heat and electricity.

It glows in the dark.

2 marks

(b) A scientist put a piece of the meteorite in water and stirred it.
This produced a blue solution with tiny, solid, black particles in it.

He separated the black particles from the blue solution using the apparatus below.

()  Give the name of this method of separation.

mixture of black particles
and hlue =olution

flask

1 mark
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(i)  The diagram below shows the results.
What do the labels A and B show? Write your answers on the lines.

A

flask
B
2 marks
(c) The scientist poured the contents of the flask into a dish.

Two days later there were blue crystals in the dish, but no liquid.

1 i

| | blue crystals

at the start two days later
What happened to the liquid in the dish?
..................................................................................................................... -

maximum 6 marks

Q22. (@) Ruth added some blue copper sulphate crystals to a beaker of water.

= -~ ™ s

——water —

copper sulphate
solution

L |
before adding after adding
copper sulphate copper sulphate

()  How could Ruth see that some of the copper sulphate crystals had
dissolved in the water?

1 mark
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(ii)

How could Ruth make the copper sulphate crystals dissolve more quickly?

1 mark
(b) Ruth poured some of the copper sulphate solution into a dish.
She left it in a warm room for five days.
All the water evaporated from the solution in the dish.
What was left in the dish?
...................................................................................................................... -
(c) Ruth did an experiment to see how much of three solids, P, Q and R, will
dissolve in water at different temperatures.
She plotted her results on graph paper as shown below.
1o+
100 1 Q
HO
a0 -
70
nurmber of
grams of B0 o
solid
dizsolved 5o
in 100 cm?
of water _
40 = B
a0
R
20+ Gl
10
F
I:I T T T T T T T T T T T T T -
a 5 10 15 20 25 30 3 40 45 50 55 BO BS
temperature (°C)
Use the graph above to answer the questions below.
(i) At 30°C how many grams of solid R dissolved in the water?
............ g
1 mark
(i) At 60°C which solid dissolved the most in water? Give the letter.
............ -
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(i) Which two solids were equally soluble at 25°C? Give the letters.

1 mark
maximum 6 marks

Q23. Rema used the apparatus below to distil 100 cm?® of water-soluble ink.

thermometer

water out condenser

glass tube

X
ink T cold water in |2

apparatus A

not to scale

(&) Which processes occur during distillation?
Tick the correct box.

condensation then evaporation

evaporation then condensation

melting then boiling

melting then evaporation

1 mark

(b) Give the name of the colourless liquid that collects in the test-tube.

1 mark
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(c) What would the temperature reading be on the thermometer when the
ink has been boiling for two minutes?

(d) (i) Water at 15°C enters the condenser at X.
Predict the temperature of the water when it leaves the condenser at Y.

(i)  Give two ways in which the water vapour changes as it passes down the
glass tube in the condenser.

()

Peter used the apparatus below to distil 100 cm® of water-soluble ink.

thermometer

glass tube

ink

heat

cold water

apparatus B

not to scale

1 mark

1 mark

1 mark

1 mark
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Why is the condenser in apparatus A better than the glass tube and beaker of
water in apparatus B?

Q24.

red cabhage

Sharna boiled some red cabbage in water. The cabbage-water turned purple.

(@ (i) Sharna separated pieces of cabbage from the cabbage-water.

Which method did she use?
Tick the correct box.

chromatography

condensation

(i)  Sharna wanted to find out if the purple cabbage-water contained more than
one coloured substance.

Which method did she use?
Tick the correct box.

chromatography

condensation

filtration

freezing

filtration

freezing

pumple cabbage-water

1 mark
maximum 7 marks

1 mark

1 mark
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(b)

()

Sharna mixed the purple cabbage-water with some other liquids.
She wrote the colours of the mixtures in a table as shown below.

colour of cabbage-water Is the liquid acidic,

mixed with liquid alkaline or neutral?
liquid 1 red acidic
liquid 2 blue alkaline
liquid 3 purple neutral

Use the information in the table to answer parts (i) and (ii) below.

()  Sharna mixed cabbage-water with colourless washing-up liquid.
The mixture turned blue.

What does this tell you about the washing-up liquid?

1 mark
(i)  Sharna then mixed cabbage-water with lemon juice.
Lemon juice is acidic.
What colour was the mixture?
1 mark
What is the name of a chemical which changes colour when it is mixed with acids
or alkalis?
Tick the correct box.
filtrate indicator
non-metal solution
1 mark

maximum 5 marks
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Q25. Susie used chromatography to identify the coloured substances in the ink from a

felt-tip pen.
She used:
* greenink
* blue ink
* purple ink
* ink from her felt-tip pen.

She used water as the solvent.

v o0

dark blue dark blue

y

red

vellome
wiater Q
nink
pale blue pale blue
line where spots of ink
were placed
green hlue purple ink fram
ink ink ink felt-tip pen

Look at the diagram above.

(@ () Which colours were present in the ink from the felt-tip pen?

1 mark

(i)  How many coloured substances were there in green ink?

1 mark
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(b)

Susie placed the spots of ink on a line on the chromatography paper as

shown in the diagram.
To draw the line, Susie had to choose a felt-tip pen or a pencil.

(i)

Which one should she use?

Susie used water as the solvent in this experiment.
When she repeated the experiment with a different set of pens, it did

not work.
She then used ethanol instead of water.

Suggest why the experiment worked with ethanol but not with water.

1 mark

1 mark
maximum 4 marks
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Q26. Meera poured 7 cm® of water into a measuring cylinder.

She poured 7 cm® of melted wax into another measuring cylinder.
She put both measuring cylinders into a freezer for 24 hours.

Ll 10[
it
water i water
hefare freezing B after freezing
4
2
™y - 1|:| a
it
8
wax wWax
hefare freezing after freezing
4
2

(&) Look at the measuring cylinders.
What happened to the volume of the water and the wax after freezing?

[

|

[m]

g

IIII|IIII|IIII|IIII|IIII|IIII|IIII|
I

—
=

P B om | o8
3,

the volume of Water ........cooovvviiiiiiieeeeeeee

the VOIUME Of WAX ..eeeeiiieieeeeeeeeee e

1 mark
(b) The measuring cylinders were taken out of the freezer and left in a room at 20°C.
* Frozen water melts at 0°C.
*  Wax melts at 53°C.
What would the physical state of each substance be at 20°C?
Choose from gas or liquid or solid.
L (= USSR
LT SR
2 marks
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(c) Meera added blue copper sulphate crystals to some water in a beaker.
The copper sulphate dissolved in the water.

hlue copper
sulphate crystals
™ . ™y 'd
R e
——water

./ e/
before adding after adding
copper sulphate copper sulphate

(i) Give one way Meera could see that the copper sulphate had dissolved in
the water.

1 mark

(i)  Give one way that she could get the copper sulphate to dissolve more

quickly.

............................................................................................................... -

(d) Meera poured some of the copper sulphate solution into a dish.

She left it in a warm room for a week.

} %L copper sulphate solution
A week later there was a blue solid but no liquid in the dish.
(i)  What happened to the water in the copper sulphate solution?

............................................................................................................... -
(i)  What was the blue solid left in the dish?

............................................................. -

maximum 7 marks
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Q27.

The sea water had salt dissolved in it. It had sand mixed in it.

(@)

(b)

Chris collected some sea water near a beach.

Chris separated the sand from the salt water as shown below.

A

flask

salt water

()  What is this method of separation called?

Tick the correct box.

chromatography

filtration

(i)  What is substance A?

(i)  What is the part labelled B?

Chris poured some of the salt water from the flask into a dish.
He put the dish on a balance and left it in a warm room for a week.

distillation

magnetism

3 marks
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(i) Look at the two readings on the balance.

Work out the decrease in mass.

(i)  After one week there was a white solid but no liquid in the dish.
What had happened to the water in the dish?

(i)  What was the white solid left in the dish?

3 marks
maximum 6 marks

Q28. Gary wanted to find out if some food colourings contained a banned food dye.

He put a drop of each food colouring and the banned food dye onto some special
paper.
He hung the paper in a beaker of water.

beaker

paper

pencil line
T foro

red  Hue green brown wellow baned
[

water
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After 10 minutes, the banned food dye and some of the dyes from the food colourings
had moved up the paper.
Gary’s results are shown below.

.

—i & & & & —
red  blue green brown yellow banned
food

dye

(a) Gary wrote the labels on the paper in pencil.
Why should he not write them in ink?

1 mark
(b) Look at Gary’s results.
The different dyes in some of the food colourings had moved up the paper.
(i)  Which food colouring contained the banned food dye?
.................................................. -
(i)  Which food colouring contained the most dyes?
.................................................. -
(c)  Which food colouring did not dissolve in the water?
........................................................... -
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(d)

Q29.

(@

Which method did Gary use to separate the dyes?
Tick the correct box.

chromatography distillation

evaporation filtration

Anna has a can of deodorant that she uses once each day.
Before she uses the deodorant she measures the mass of the can.

Her results are shown in the graph below.

202

200

1898

196

194

182

mass
of ean

(g}

180

188

186

184

182

180

()  What was the mass of the can of deodorant on day 1?

(i) How did the mass change as Anna used the deodorant?

1 mark
maximum 5 marks

1 mark

1 mark
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(i)  Anna did not use the deodorant on day 6.
How can you tell this from the graph?

1 mark
(b) The deodorant can has a warning sign on it.
What does this warning sign mean?
1 mark
(c) A deodorant contains a solution of perfume and alcohol.
What happens to the perfume when it is mixed with the alcohol?
Tick the correct box.
It boils. It dissolves.
It freezes. It melts.
1 mark
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(d) Anna sprayed the liquid deodorant under her arms.
After a few minutes, her skin had dried.

What happened to the liquid?
Tick the correct box.

It evaporated. It dissolved.
It boiled. It condensed.
1 mark
maximum 6 marks
Q30. (@ Amy’s family are at the beach during the summer.

Amy and her sister have a bucket containing seawater and sand.

Read the following statements.
Which are true and which are false?

Tick one box for each statement.

true false

Water is a solvent for salt.

Sand sinks in water because water is more dense than sand.

When a solid dissolves in water, the solid is called a solute.

2 marks
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(b) Seawater contains dissolved salt.
Describe what Amy can do to separate and collect pure water from seawater.

(c) Draw aline from each of the substances below to the group that it belongs to.

Draw only three lines.

Draw a line from each group to the correct description.
Draw only three lines.

2 marks

2 marks

maximum 6 marks

substance group description
It contains bwo or more
seawater cormpound types of atoms or
molecules which can be
physically separated.
| . It contains anly one
salt Mkt ure type of atom.
Two or mare types of
Ly gEnN elerment atoms are chemically
joined together.
Q31. Russell put ground-up coffee beans in a coffee maker and added hot water.
L
plunger
9
wire mes
ground-Lp
coffee beans
hat water coffee drink ground-up

He pushed the plunger down.

coffee beans

This separated the coffee drink from the ground-up coffee beans.
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(&8 How could Russell see that some coffee had dissolved in the water?

1 mark
(b) The end of the plunger is a circle of wire mesh.
T —T ~TTT
/ AEERR: !
L / L f
\"‘-u\__,-»-"/ o I Simaas
A B C o
(i)  Which mesh would be best to separate the coffee drink from all the ground-up coffee
beans? Write the letter.
....................... -
(i)  This method of making coffee uses a type of filter.
The apparatus used for filtration in a school laboratory is drawn below.
FI
0]
; R
Which part of the apparatus above works in the same way as the wire mesh? Write
the letter.
....................... -

(c) Russell wanted to separate the water from the coffee drink.
He set up the apparatus shown below.

(R e

ALY

ice cubes ——————qnlasstube
flask
coffee
drink

T test tube
heat &
| water
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(i)

(ii)

Why did Russell put ice cubes around the glass tube?

Choose words from the box below to fill the gaps in the following sentences.

an acid agas aliquid asolid

condensation crystallisation evaporation filtration

Russell heats the water. Water in the drink changes from

This change of state is called ...........cccccerviiiiiiiiiiiee .

Water vapour changes into liquid. This change of state is called

1 mark

4 marks

maximum 8 marks

Page 50 of 51



Page 51 of 51



