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1  The periodic table on the Data Sheet may help you to answer this question.

The diagram shows an outline of the periodic table.

A
B
C
D
E
F G
H
Choose your answers only from the letters shown on this outline table.
Which letter, A to H, represents an element which:
(a) isin Group 3, Letter ..coeeeveeeeieeeieenee,
(1 mark)
(b) isin Period 2, )1 7<) R
(1 mark)
(c) is a transition element, Letter ..ccooevvveeiiienene,
(1 mark)
(d) 1is the least reactive element in Group 7, Letter ..cooeevveeiieeieee,
(1 mark)
(e) 1is the most reactive metal? Letter .oovvvvveeieeienerenen,
(1 mark)
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2 A student added water to some sherbet and noticed that it bubbled.

(a) Complete the diagram to show how the student could collect some of the gas produced.

Sherbet

(1 mark)
(b) The student tested the gas to see if it was carbon dioxide.
(i) Name the solution used to test for carbon dioxide.
(1 mark)
(i1) What effect does carbon dioxide have on this solution?
(1 mark)

Turn over P
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3 Nitric acid is made from ammonia, NH;.

The first stage in this process can be shown in a flow diagram.

Look at the flow diagram below.

\ 4

Stage 1

Raw material A hot catalyst
4NH; + 50, — > 4NO + 6H,0

|

Stage 2
(a) Name raw material A.
(1 mark)
(b) Draw a ring around:
(i) the name of the catalyst used in stage 1;
gold iron mercury platinum
(1 mark)
(ii)) the word which best describes this reaction.
decomposition displacement neutralisation oxidation
(1 mark)
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Nitric acid can be neutralised by alkalis to make salts.

(1) The salt called potassium nitrate can be made from nitric acid.

Complete the word equation for this neutralisation reaction.
Choose the correct substances from the box.

hydrogen oxygen potassium chloride
potassium hydroxide water
nitric acid + ..occoooiii —> potassium Nitrate + ........cooceeveeviervenieneenienne
(2 marks)
(i) Ammonium nitrate is another salt made from nitric acid.
Which one of the following is the main use of ammonium nitrate?
Draw a ring around your answer.
dye fertiliser plastic fuel
(1 mark)
(iii)) Complete this sentence by choosing the correct ion from the box.
H' NH," NO;~ o* OH~
The ion that makes solutions acidiC iS ........ccooerveeveririerienininecicrceecnn .
(1 mark)

TURN OVER FOR THE NEXT QUESTION
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4 (a) Complete this sentence about crude oil.
Crude oil is mainly a mixture of compounds called ........c.ccocviviiiiiiieiiiiinciiieieee, which
contain carbon and hydrogen only.
(1 mark)
(b) The diagram shows a laboratory experiment used to separate crude oil.
Thermometer
A B
Crude oil :.:.:.:.: ././.:.:.:.:
Heat o R e cold water
Complete each sentence by choosing the correct words from the box.
condensation distillation evaporation
melting sublimation
The main process taking Place @t A IS ....ceccciieiiieiiieeiieeieeee ettt et sebeesbeeeveeeareas
The main process taking place at B 1S .......cccccveiieiiirieiiesieierte et s sene s
This method of separating crude oil is called .........ccoooiiiiiiiiiiii e
(3 marks)
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(c) Complete this sentence by crossing out the word in each box that is wrong. The first one has
been done for you.

smaller
This method of separating crude oil works because the Toreer the molecules are,

higher more

the lower their boiling point and the less volatile they are.

(1 mark)
(d) Poly(ethene) is a plastic made from crude oil. It is a useful plastic but it can cause problems
because it is not biodegradable.

(i) Give one use of poly(ethene).

(2 marks)

TURN OVER FOR THE NEXT QUESTION
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5 Bags of readi-to-mix concrete contain three ingredients.

Readi-to-mix Concrete

contains

cement
crushed rock
sand

Complete each sentence by choosing the correct words from the box.

clay limestone salt slaked lime water

Cement is made by heating ..........cccccoeveevievienenenenns AN oo in a rotary kiln.

To make concrete, the contents of the bag of readi-to-mix concrete must be mixed with

(3 marks)
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6  The properties of transition metals make them useful elements.
(a) Why is copper used for electrical wiring?
(1 mark)
(b) Why is iron used for girders in buildings?
(1 mark)
(¢) Why are transition metal compounds added to glazes for pottery?
(1 mark)

Turn over P
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7  The diagram shows an experiment to study the reaction of lithium with water.

A/thhlum
-

- Water and
T universal
":':/indicator
e

(a) Describe, as fully as you can, what you would see as the lithium reacts with the water in this
experiment.

To gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(3 marks)

(b) The reaction has two products. Complete the word equation for this reaction by choosing the
correct substances from the box.

hydrogen lithium hydride lithium hydroxide

lithium oxide oxygen

lithium + water —

(2 marks)

(¢) Caesium is lower down in Group 1 of the periodic table than lithium.
Suggest how the reaction of caesium with water might be different from lithium’s reaction.
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(d) The graph shows the melting points of the Group 1 metals plotted against their atomic numbers.
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(i) Describe fully how the melting points change as the atomic number increases.

(2 marks)
(i1) Francium has an atomic number of 87.
Use the graph to estimate the melting point of francium.
Estimate of melting point .........ccccoceevevincneenennns °C
(1 mark)

Turn over P
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8  The drawing shows an airship that was used about 80 years ago.

Gas bag Rudder

Elevator flap

Gondola

™

ngine compartment

(a) The gas bag was filled with hydrogen. A leak from the gas bag could be very dangerous.
Use your knowledge of the reactions of hydrogen to explain why.

(2 marks)
(b) Modern airships are filled with helium.
(i) What property makes both hydrogen and helium suitable for use in airships?
(1 mark)
(i1)) Helium is safer than hydrogen for use in airships. Explain why.
You should use the position of helium in the periodic table in your answer.
(2 marks)
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9 A student heated some blue copper sulphate crystals. The crystals turned into white copper sulphate.

Steam
Copper

sulphate
cystals

(a) The blue copper sulphate had to be heated to change it into white copper sulphate.
State whether the reaction was exothermic or endothermic. ...........cccoevveeiiiviierieeiieeeeeieeieee e,

Explain your answer.

(1 mark)
(b) The word equation for this reaction is shown below.
hydrated [+ heat energy] _ anhydrous + water
copper sulphate copper sulphate
(blue) (white)
(1) What does the symbol # tell you about this reaction?

(1 mark)

(i1)) How could the student turn the white powder back to blue?
(1 mark)

Turn over P
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10  John Dalton wrote these statements in 1808.
e  “All substances are made of a vast number of extremely small particles called atoms.”
e  “Every particle of water is like every other particle of water, every particle of hydrogen is like

every other particle of hydrogen, etc.”

(a) “Every particle of water is like every other particle of water.”
Use Dalton’s ideas and your knowledge of water to explain why.

(2 marks)

(b) Dalton thought that all atoms of an element are exactly the same. We now know that it is
possible to have atoms of the same element but with different mass numbers.
The diagrams represent two atoms of hydrogen.

Atom A Atom B

(i) State, in terms of particles, how these two atoms are different.

(1 mark)
(il)) Complete this sentence by choosing the correct word from the box.
ions isotopes molecules protons
Atoms of the same element which have different mass numbers are called
......................................................................... . (1 mark)
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11 The 50 Eurocent coin is made from an alloy called ‘Nordic Gold’.

The pie chart shows the percentage by mass of each metal in ‘Nordic Gold’.

Al Sn(1%)

Zn(5%) Cu (89%)

(a) (i) Calculate the percentage of aluminium, Al, in the coin.

(1 mark)
(i) The 50 Eurocent coin has a mass of 7 grams.
Calculate the mass of zinc, Zn, in this coin.
Mass Of ZINC = ...veovvierieciieeieieeeeeiens g
(2 marks)
(b) Zinc is extracted by removing oxygen from zinc oxide.

(1) What name is given to a reaction in which oxygen is removed from a substance?

(1 mark)

(i1)) Explain how oxygen can be removed from zinc oxide to make zinc. Use the reactivity
series on the Data Sheet to help you.

(2 marks)

Turn over P
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12 Solutions A and B are colourless. When they are mixed, they react and turn blue after a period of

time. A student investigated how temperature affected the rate of reaction between solutions A and

B. The rate was measured by timing how long the mixture took to turn blue.

The results are shown in the table.

Temperature in °C

22

25

34

45

51

Time taken to turn blue, in seconds

290

250

200

170

160

(@) (1) Draw a graph for these results.

Time taken
to turn blue,
in seconds
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300

290

280

270

260

250

240

230

220

210

200

190

180

170

160

150

> 4

10

20

Temperature in °C

30

40

50

60

(3 marks)
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(i) Use your graph to find how long it takes the solution to turn blue at 40 °C.

(b) (1) How does the rate of reaction change as the temperature is increased?

(i) Explain, in terms of particles, why temperature has this effect on the rate of reaction.

To gain full marks in this question you should write your ideas in good English. Put them
into a sensible order and use the correct scientific words.

(3 marks)

(c) State one variable that must be kept constant to make this experiment a fair test.

TURN OVER FOR THE NEXT QUESTION
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13 Underground pipes are often made of iron. The diagram shows a method of preventing the pipes from
corroding.
Pieces of magnesium are connected to the pipes at intervals.

Inspection hatch

(a) Explain why magnesium can be used to protect pipes from corroding.
Information on the Data Sheet may help you to answer this question.
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14  The bar chart shows the percentage composition of the atmosphere on Mars.

(a)

(b)

S03/3462/2F
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State three ways in which the atmosphere on Earth today is different from that on Mars.

(3 marks)

The atmosphere on Earth may once have been like that on Mars. The evolution of green plants
has changed the atmosphere on Earth.

Explain why.

(2 marks)

Turn over P
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15 (a) The diagram shows a blast furnace used to extract iron from iron ore.

Complete the diagram by adding the three missing labels.

Iron ore mixed with limestone

Waste gases <+— — Waste gases

Molten iron

(3 marks)
(b) An important reaction in this process is represented by this equation.
(i) Balance the equation.
F6203 + 3CO - e Fe + C02
(1 mark)
(i1) Which substance has been reduced in this reaction?
(1 mark)
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(c) Iron ore contains iron oxide.
(i) Calculate the relative formula mass of iron oxide, Fe,O5.
Relative atomic masses: O = 16; Fe = 56.

ANSWET = ..ottt
(2 marks)
(i) Calculate the percentage by mass of iron in iron oxide.

Percentage of iron = .......cccoccevvierienienienieee e %
(2 marks)

(iii) Calculate the mass of iron that could be extracted from 1000 kg of iron oxide.

Use your answer to part (c¢) (ii) to help you with this calculation.

Mass Of IrON = .....ocecviieiiieie e kg
(1 mark)

TURN OVER FOR THE NEXT QUESTION
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16  Hydrogen chloride (HCI) can be made by the reaction of hydrogen (H,) with chlorine (Cl,).

(a) The diagrams represent molecules of hydrogen and chlorine.

Draw a similar diagram to represent a molecule of hydrogen chloride (HCI).
You need show only the outer energy level (shell) electrons.

(b) The word equation for the reaction of hydrogen with chlorine is shown below.

hydrogen + chlorine - hydrogen chloride

Write a balanced symbol equation for this reaction.

(1 mark)

(2 marks)

(¢) Hydrogen chloride gas reacts with magnesium to form the ionic compound called magnesium
chloride. Use the table of ions on the Data Sheet to help you to write the formula of magnesium

chloride.
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(d) Why does magnesium chloride have a much higher melting point than hydrogen chloride?

(2 marks)

END OF QUESTIONS
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