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1. 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.
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(&) Look at the measuring cylinders.
What happened to the volume of the water and the wax after freezing?

the volume Of WAEN .......oeeeeieeee e

the VOIUME OFf WAX ...vneeeee e

1 mark
(b) The measuring cylinders were taken out of the freezer and left in a room at 20°C.
A Frozen water melts at 0°C.
A Wax melts at 53°C.
What would the physical state of each substance be at 20°C?
Choose from gas or liquid or solid.
LT L= R
WX ©tvteeesauneeeeesneeeeessnseeaessneseeeannsaneesansnnnenans
2 marks
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(€)

(d)

Meera added blue copper sulphate crystals to some water in a beaker.
The copper sulphate dissolved in the water.

blue copper
sulphate crystals
A 4 A 4
N A NS A
—1— water
\. J \ J
before adding after adding

copper sulphate copper sulphate

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

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

Meera poured some of the copper sulphate solution into a dish.
She left it in a warm room for a week.

E SL copper sulphate solution

A week later there was a blue solid but no liquid in the dish.

()  What happened to the water in the copper sulphate solution?

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

1 mark

1 mark

1 mark

1 mark

maximum 7 marks
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2. 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

crystallisation

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

()  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

3. Kala recorded temperatures using a datalogger and three temperature sensors,
P, Q and R. The ends of the sensors were covered with gauze.
P was kept dry.
Q was dipped in water for 2 seconds and then taken out.
R was dipped in ethanol for 2 seconds and then taken out.

0

sensor P:
dry gauze

sensor Q: sensor R:
gauze dipped gauze dipped
in water in ethanol
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Every five minutes, the datalogger recorded the temperatures of the sensors.

time, in temperature of temperature of temperature of
min sensor P, in °C sensor Q, in °C sensor R, in °C
0 20 20 20
5 20 18 16
10 20 17 12
15 20 17 20

@ What was the temperature of the room at

..................... °C
1 mark
(b) Describe how the temperatures of sensor Q and sensor R changed.
1] {0 (O PRSPPI
12T 01T 0 ] o o SN
2 marks
(c) The next day the gauze on sensor Q felt dry. What had happened to the water on
the gauze?
1 mark

Maximum 4 marks

4, Emma dissolved some salt in some water to make salt water.

stirring
rod

\ /] + —
—

salt water salt water
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(@) Which words in the list below describe the salt, the water and the salt water?

Write the correct words in the table.

3 marks

solution solute sediment filtrate solvent

substance word from the list

salt

water

salt water

(b) What two things could Emma do to make the salt dissolve more quickly?

2 marks

(c) Emma dissolved 5 g of salt in 50 cm? of water. Now she wants to make
some salt water which is only half as concentrated.

What should she do? Tick the correct box.

Dissolve 10 g of salt in Dissolve 5 g of salt in
100 cm? of water. 100 cm? of water.

Dissolve 10 g of salt in Dissolve 10 g of salt in
50 cm? of water. 25 cm?3 of water.

1 mark

Maximum 6 marks
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5.  Two groups of pupils investigated the factors affecting the time taken for an indigestion
tablet to dissolve in 100 cm® of water.

Group 1 recorded their results in the table below.

results of group 1

time taken to dissolve
tablet
(s)
whole tablet 34
broken tablet 28
finely crushed tablet 22

(@) What factor did group 1 change as they carried out their investigation?

1 mark
(b) Before the investigation, group 1 made a prediction.
They found this prediction was supported by the results in the table.
What prediction did group 1 make?
1 mark
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(c) Group 2 investigated how the temperature of the water affects the time taken for a
whole tablet to dissolve.

Here are their results.

results of group 2

temperature of water (°C) time taken to dissolve (s)
65 24
40 35
15 90
5 100

What factor did group 2 change as they carried out their investigation?

1 mark
(d) What pattern do the results recorded by group 2 show?
1 mark
(e) Look at the results presented by group 1 and group 2.
Both groups used the same type of tablet.
Estimate the temperature of water used by group 1.
............ °C
1 mark

maximum 5 marks

6. 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
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(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.

© O

(ii)

an acid a compound

an element a mixture

1 mark

Ellen poured 20 cm3 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?

2 marks

Ellen poured 20 cm3 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.

lid

——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
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7.  Cathy has two orange drinks, X and Y. She uses chromatography to identify the
coloured substances in the drinks. Her experiment is shown below.

-« — !' | )
@ @?
beaker ——

0 9

filter paper

0
pencil line — | 0 ¢

\/

water

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

filter paper —|

@

@
pencil line Q
7

@
[ TR

spot of spot of spot of spot of spot of
drink X E102 E160 E110 drink Y

Cathy's chromatogram

(@ () UseCathy s chr omat ogr awo colaured sdbstantes ih grinkt h e
X.
Write their E numbers below.
1. éééeéée. . eéeééeeéecé
2. éééeeéééeeccéée. eéé.

2 marks
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(i) Draw another spot on Cathyés chromatogram
if drink Y contained E102 as well.

1 mark

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

(b) () The spots show up well on filter paper. Give one other reason why filter
paper is used in this experiment.

s 7 £ 1z £ 2z 1 £ 1 1 2z 7z 7 £ =z
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1 mark

(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?

-
-
-
-
-
-
-
-
-
-
-
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1 mark

Maximum 6 marks

8. (@) 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 in solutions of in water in solution of
flower petals pH1 pH7 pH 10
yellow stayed yellow stayed yellow stayed yellow
red stayed red stayed red turned green
purple turned pink stayed purple turned blue
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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.

< X X
. (o ’ R
O\ ‘.I \ &y \ i'\

.\
) : w4 N,
\

BT i i "

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

solution from solution from solution from
yellow petals red petals purple petals

yellow ring yellow ring yellow ring
@ purple spot purple spot

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

1 mark
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(c)  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 substanc
liquid. This shows that the liquidisa ............ccoeeeeiiiiii i, for these
coloured substances.

My experiment shows that one of the flowers probably contained two

coloured substances. This was t he

3 marks

Maximum 6 marks

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

water.
thermometer ()

’ f
impure f b
water cold water 5

from tap
T b
b
heat
pure water

(i)  What temperature would the thermometer show?
geéeeéée AcC

1 mark
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(i) What is the function of the piece of apparatus labelled R?

1 mark
(i)  Give the name of the process which purifies water in this way.
eééeéecece
1 mark
(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.
A
B
O L
O _C
(i)  Choose from the following words to complete the sentences below.
boiling condensing distilling evaporating
filtering freezing melting
Change of state A is called €Eééééeéeéeéeéeééc
Change of state B is called €Eééééeéeéeéeéeééc
Change of state Cisca |l | e d 6éééééeééeeéeeéeeeee.
Change of state D is called €Eééééeéeééeéeécéc
4 marks
(i)  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:
intheround-bot t omed f |l askéecééééééécé
in the piece of apparatus |l abelled R. € é ¢
2 marks

Maximum 9 marks
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10. The graph shows how the solubility of two salts in water changes with temperature.
The solubility is the number of grams of the salt which will dissolve in 100 g of water.

80 A
rlcopper
sulphate
70 HH
60 .
potassium
HH _Ezﬁ chloride
Eaam
50 —
solubility in saRRsSC
g per 100g PRs zsii
water 40 e :
Z’?
L
30 f ==
potassium gu
chloride _E?’
20 t?'f
2!
Copper |
sulphate
10
0

0 10 20 30 40 50 60 70 80 90 100
temperature in °C

(@) Describe how the solubility of copper sulphate changes with temperature.

1 mark
(b)  Use the information in the graph to answer the questions below.
()  What is the solubility of potassium chloride at 40°C?
eééeéeée. g per 100 g of water
1 mark
(i) At what temperature are the solubilities of the two salts the same?
geeéééee. AC
1 mark

(i)  What is the largest mass of copper sulphate which can be dissolved in 50 g
of water at 60°C?
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1 mark
(c) Why is the solubility of salts in water normally given only for temperatures
between O°C and 100°C?

2 marks

Maximum 6 marks

11. The following diagrams show two methods of separating substances.

thermometer

water out

mixture
funnel

¢ flask —

/

cold water in 1 : [
heat
method 1 method 2

(@) What is the name of each method?

MEthOd 1S wovveeee e

1 mark

MEthO 2 iS .ovneeeeeeee e

1 mark

Debden Park High School 17



(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
(c) Chromatography was used to analyse some soluble inks. The results are
shown below.
0 0 0
X—~0 0 ¢
blue brown green red yellow purple
ink ink ink ink ink ink
(i) A purpleink 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
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(i)  Which three inks contain only one dye?

1 mark
(i)  What colour is spot X?

1 mark

Maximum 7 marks

12. Gravy powder contains:

e a brown substance to make the gravy brown;

e 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:

3 s

brown liquid

—— white solid (cornflour)
—

(@) 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 t o

The cornflour settles at the bottom of the beaker because

it is ééeééeééeéeée in water.
Water is the eééeéééeéée in this experi ment
3 marks
(b) Dan wanted to separate the brown liquid from the white solid.
What could he do to separate them?
€ée. . eécéeceéecéeecéeé. ééeéeéeéceeéeéeé.
1 mark
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(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?

s s 7z 7z 7 7z 7z 7z 7z 7 £ 7 7 £ 7z

sz

sz

eee. . eeeeeceeeeeeceee.

,,,,,,,,,,,,,

,,,,,,,,,,,,,,,

eeeeeeeeeceeeecece.

Eeé. . . eééééecceéeeece. éeeceeeeeceeceecee.

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

thermometer

water
vapour

water out

7

7

water in

1 mark

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

dissolving

Debden Park High School

condensing

melting

1 mark

Maximum 6 marks

20



13. Different elements have a wide variety of properties.
The list gives some of them.

brittle

good electrical conductor
good thermal conductor
insulator

magnetic

melting point above room temperature

(@) Magnesium is a metal. Give two properties of magnesium from the list above.

OO ERRSP
PP ETPR PRSP
2 marks
(b) () What is the name of the compound formed when magnesium reacts
with sulphur?
1 mark

(i)  Give two properties from the list above which this solid compound will not
have.

2 marks

Maximum 5 marks
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14,

Debden Park High School

(@) The table shows some of the properties of three different substances, X, Y
and Z. Complete the last column by stating whether each substance is a
metal, a non-metal or a compound.

substance

melting
point

electrical
conductivity

solubility
in water

effect of
heating
in air

metal or
noni metal
or
compound

113 °C

very poor

insoluble

burns to
form one

product
which is an
acidic gas

962 °C

very good

insoluble

loses shiny
surface

1182 °C

very poor

almost
insoluble

burns to
form two
new
substances

(b) Complete the following using one of the phrases.

Closer together

Substance Z has a boiling point of 1 161°C. At room temperature the

particles of Z are

further apart

in contact with more particles

than the particles of substance X.

(c) Substance Z burns in air. What must be present in air for substance Z to burn?

3 marks

1 mark

1 mark

Maximum 5 marks
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15.

Gold, iron and magnesium are elements which
conduct electricity.

Sulphur and phosphorus are elements which
do not conduct electricity.

When iron and sulphur are heated together,
they react to form a new substance called iron
sulphide.

(@) From the substances named above, give:

(i) the name of a metal;

1 mark
(i)  the name of an element which is a non-metal;

1 mark
(i)  the name of an element which will rust;

1 mark
(iv) the name of a compound.

1 mark

(b)  When magnesium and sulphur are heated together, they react.

Write the name of the compound which is formed when magnesium reacts
with sulphur.

1 mark

Maximum 5 marks

Debden Park High School 23



16. The porous pot shown in diagrams 1 and 2 lets gas molecules pass through the
walls. In diagram 2 a beaker containing hydrogen is placed over the porous pot.
The water levels in the U-tube quickly change.

hydrogen, which
is lighter than air
porous

air pot @
= = beaker

w coloured U
water

diagram 1 diagram 2

Four statements about the movement of gas molecules are given below.
AT no molecules are moving into or moving out of the porous pot

Bi same number of gas molecules are moving into the porous pot as are
moving out

Ci1 more gas molecules are moving into the porous pot than are moving out

D71 fewer gas molecules are moving into the porous pot than are moving out

(&) Which statement, A, B, C or D, applies to:

() I DTV L = 1.4 T PO

1 mark
(i) Diagram 2 just after the beaker is put in position?....................coeeee.
1 mark
(b) What does the experiment suggest about the average speed of hydrogen
molecules compared with the average speed of molecules in the air?
Hydrogen mOIECUIES ..o e
1 mark
(c) The beaker is removed from around the porous pot.
(i)  How does the water level in the left hand part of the U-tube change?
1 mark
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17.

(i)  Explain your answer in terms of the movement of molecules.

1 mark
(d)  Air contains oxygen, nitrogen, argon, some water vapour, and a little carbon
dioxide.
Complete each row in the following table by ticking one box and by stating
the number of atoms in one molecule of the substance.
The first row has been done for you.
substance itis an itisa itis a number of atoms
element compound mixture in one molecule
nitrogen v 2
carbon dioxide
oxygen
4 marks

Maximum 9 marks

Copper can be obtained form its ore, copper sulphide, in two stages.

First stage heating the ore in air
Copper sulphide reacts with oxygen from the air to form copper oxide
and sulphur dioxide gas.

Second stage heating the copper oxide with carbon
Copper oxide reacts with carbon to form copper and carbon dioxide
gas.

(@) Give the names of three elements mentioned above.

ST PO T PP UPPRPPPPPPRUPTIN
2 et — e et e e e b et e e e aR b bt e e e ettt eeeanaa et e e e ntaeeeeannes
PP RUUPPRP
1 mark
(b) Give the name of one compound mentioned above.
1 mark
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(c0 Give the name of the compound, mentioned abo

1 mark

Maximum 3 marks

18. (a) Airis a mixture of gases. The pie chart represents the percentages of different
gases in air.

On the line by each section of the pie chart, write the name of the correct gas.
Two have been done for you.

1.96% water vapour and other gases

0.04% carbon dioxide

20%

78%

not to scale

2 marks
(b) On acold day, droplets of water form on a cold window.

Explain how these droplets form.

2 marks
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(c) The word equation below represents a process taking place in the cells of the
human body.

glucose + oxygen — carbon dioxide + water

(i)  What process does this word equation represent?

1 mark

(i)  As aresult of this process, the proportions of oxygen and carbon dioxide in
air breathed in and air breathed out change.

Which one of the statements below is true?
Tick the correct box.

Air breathed out has less carbon dioxide
and more oxygen than air breathed in.

Air breathed out has less carbon dioxide
and less oxygen than air breathed in.

Air breathed out has more carbon dioxide
and less oxygen than air breathed in.

Air breathed out has more carbon dioxide
and more oxygen than air breathed in.

1 mark

maximum 6 marks
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19. Chris has two rubber party balloons. One is filled with air and the other is filled with
helium.
Both balloons contain the same volume of gas.

[ AAPPY)

helium
balloon

@ O

1 mark
(i)  Explain why the air balloon drops to the ground.
1 mark
(b) The chemical symbol for helium is He.
Explain why air does not have a chemical symbol or formula.
1 mark
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(c) The diagram below shows seven arrangements of particles.

$ o

A B

The two party balloons are coated with a thin layer of aluminium.
Give the letter of the diagram which best represents the particles in:

(i) the heliumgas; .....ccocoveeeernnns

1 mark
(i) theair; ..cccoooniiiiiiiieenns

1 mark
(i)  the thin layer of aluminium. ...........ccccevveeeeee.

1 mark

(d) Over several days, the balloons shrink because the particles of gas diffuse
through the balloon and escape. The helium balloon shrinks more quickly than the
air-filled balloon.

Answer the following questions in terms of particles.

()  Why does helium escape more quickly than air from a balloon?

1 mark

(i) A rubber balloon coated with aluminium takes longer to shrink than a rubber
balloon without an aluminium coating.
Suggest a reason why gas particles diffuse more slowly through aluminium
than through rubber.

1 mark

Maximum 8 marks
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20. Airis a gas at room temperature. The chemical formulae below show some of the
substances in the air.

(@)

(b)

Ar CO, H,O N, Ne O,

Put these formulae in the correct columns in table A to show which substances
are elements and which are compounds.

table A

element compound

1 mark
Put the formulae in the correct columns in table B to show whether the formula
of each substance represents an atom or a molecule.
table B
atom molecule
1 mark
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(¢ The col dest possible temperR2v30Q.Asaifis dabsol ut
cooled towards absolute zero it liquefies. Table C gives the boiling points of the
substances in air.

table C
formula boiling point
in °C
Ar 1186
CO, 178
H.O 100
N 1196
Ne 1246
(O]} 1183

A sample of air at a temperature close to absolute zero is allowed to warm up.
Which substance boils first?

1 mark
(d) Each particle of neon can be represented by a circle.
Carefully complete the diagrams below to show the arrangement of particles
in neon gas and liquid neon.
Use circles about O in size.
neon gas, Ne liquid neon, Ne
4 marks

Maximum 7 marks
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21. The diagrams represent the arrangement of atoms or molecules in four different
substances, A, B, C and D.

not to scale
Each of the circles, , and represents an atom of a different element.

(@ ()  Which substance is a compound?

eeée
1 mark
(i)  Which substance is a mixture?
eeée
1 mark
(i)  Which two substances are elements?
éeéée and ééeéeé
1 mark
(iv)  Which two substances could be good thermal conductors?
éeéée and ééeé
1 mark
(v)  Which substance could be carbon dioxide?
ééeeeé
1 mark
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