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1 The table below gives some information about the elements in Group I of the Periodic Table.

element boiling point / oC density / g cm�3 radius of atom in
the metal / nm

reactivity with
water

lithium 1342 0.53 0.157

sodium 883 0.97 0.191 rapid

potassium 760 0.86 0.235 very rapid

rubidium 1.53 0.250 extremely rapid

caesium 669 1.88 explosive

(a) How does the density of the Group I elements change down the Group?

[2]

(b) Suggest a value for the boiling point of rubidium.

[1]

(c) Suggest a value for the radius of a caesium atom.

[1]

(d) Use the information in the table to suggest how fast lithium reacts with water compared
with the other Group I metals.

[1]

(e) State three properties shown by all metals.

1.

2.

3. [3]
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(f) When sodium reacts with water, hydrogen is given off.

2Na(s)   +    2H2O(l)     �      2NaOH(aq)      +      H2(g)

(i) State the name of the other product formed in this reaction.

[1]

(ii) Describe a test for hydrogen.

test

result [2]

(g) The diagrams below show three types of hydrogen atom.

+ n
+

n n
+

hydrogen deuterium tritium

(i) State the name of the positively charged particle in the nucleus.

[1]

(ii) What is the name given to atoms with the same number of positive charges in the
nucleus but different numbers of neutrons?

[1]

(iii) State the number of nucleons in a single atom of tritium.

[1]

(iv) Tritium is a radioactive form of hydrogen.

State one medical use of radioactivity.

[1]
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2 The structures of some compounds found in plants are shown below.
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(a) Which two of these compounds are unsaturated hydrocarbons?

[1]

(b) Which two of these compounds contain a carboxylic acid functional group?

[1]

(c) Write the molecular formula for compound D.

[1]

(d) Draw the structure of the product formed when compound A reacts with bromine.

Show all atoms and all bonds.

[1]
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(e) Strawberry fruits produce compound A (ethene) naturally.

A scientist left some green strawberry fruits to ripen.

The scientist measured the concentration of ethene and carbon dioxide produced by
the strawberry fruits over a ten day period.

The graph below shows the results.

0
0 2 4 6 8 10

100

200

300

400

days

concentration
of gas/parts
per million
(ppm)

carbon dioxide

ethene

(i) Between which two days does the rate of ethene production increase most rapidly?

[1]

(ii) What is the name given to the process in which carbon dioxide is produced by
living organisms?

Put a ring around the correct answer.

acidification combustion neutralization respiration
[1]

(iii) Carbon dioxide concentration over 350 ppm has an effect on ethene production by
the fruits.

What effect is this?

[1]

(iv) Ethene gas spreads throughout the fruit by a random movement of molecules.

What is the name given to the random movement of molecules?

Put a ring around the correct answer.

aeration diffusion evaporation ionisation
[1]
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(v) Ethene gas promotes the ripening of strawberry fruits.

Ripening of strawberries is slowed down by passing a stream of nitrogen over the
fruit.

Suggest why this slows down the ripening process.

[1]

(vi) Enzymes are involved in the ripening process.

What is an enzyme?

[2]

(f) Plants make a variety of coloured pigments.
A student extracted red colouring from four different plants, R, S, T and U.
The student put a spot of each colouring on a piece of filter paper.
The filter paper was dipped into a solvent and left for 30 minutes.
The results are shown below.

R S T U R S T U

start of experiment result after 30 minutes

filter paper

solvent

(i) What is name given to the process shown in the diagram?

[1]

(ii) Which plant contained the greatest number of different pigments?

[1]

(iii) Which two plants contained the same pigments?

[1]
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3 Read the following instructions for the preparation of hydrated nickel(II) sulphate
(NiSO4.7H2O), then answer the questions which follow.

1 Put 25 cm3 of dilute sulphuric acid in a beaker.

2 Heat the sulphuric acid until it is just boiling then add a small amount of nickel(II)
carbonate.

3 When the nickel(II) carbonate has dissolved, stop heating, then add a little more nickel
carbonate. Continue in this way until nickel(II) carbonate is in excess.

4 Filter the hot mixture into a clean beaker.

5 Make the hydrated nickel(II) sulphate crystals from the nickel(II) sulphate solution.

The equation for the reaction is

NiCO3(s)     +    H2SO4(aq)    �    NiSO4(aq)     +    CO2(g)    +   H2O(l)

(a) What piece of apparatus would you use to measure out 25 cm3 of sulphuric acid?

[1]

(b) Why is the nickel(II) carbonate added in excess?

[1]

(c) When nickel(II) carbonate is added to sulphuric acid, there is a fizzing.

Explain why there is a fizzing.

[1]

(d) Draw a diagram to describe step 4.

You must label your diagram.

[3]
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(e) After filtration, which one of the following describes the nickel(II) sulphate in the beaker?

Put a ring around the correct answer.

crystals filtrate precipitate water [1]

(f) Explain how you would obtain pure dry crystals of hydrated nickel(II) sulphate from the
solution of nickel(II) sulphate.

[2]

(g) When hydrated nickel(II) sulphate is heated gently in a test tube, it changes colour
from green to white.

(i) Complete the symbol equation for this reaction.

NiSO4.7H2O(s) NiSO4(s) +

[1]

(ii) What does the sign mean?

[1]

(iii) How can you obtain a sample of green nickel(II) sulphate starting with white
nickel(II) sulphate?

[1]
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4 The table below shows the composition of the mixture of gases coming from a typical car
exhaust.

gas
% of the gas in the

exhaust fumes

carbon dioxide 9

carbon monoxide 5

oxygen 4

hydrogen 2

hydrocarbons 0.2

nitrogen oxides 0.2

sulphur dioxide less than 0.003

gas X 79.6

(a) State the name of the gas X.

[1]

(b) The carbon dioxide comes from the burning of hydrocarbons, such as octane, in the
petrol.

(i) Complete the word equation for the complete combustion of octane.

octane + � carbon dioxide + [2]

(ii) Which two chemical elements are present in hydrocarbons?

[1]

(iii) To which homologous series of hydrocarbons does octane belong?

[1]

(c) Suggest a reason for the presence of carbon monoxide in the exhaust fumes.

[1]
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(d) Nitrogen oxides are present in small quantities in the exhaust fumes.

(i) Complete the following equation for the formation of nitrogen dioxide.

N2(g) + O2(g) � NO2(g) [1]

(ii) State one harmful effect of nitrogen dioxide on organisms.

[1]

(e) Sulphur dioxide is an atmospheric pollutant which is only found in small amounts in car
exhausts.

(i) What is the main source of sulphur dioxide pollution of the atmosphere?

[1]

(ii) Sulphur dioxide is oxidised in the air to sulphur trioxide. The sulphur trioxide may
dissolve in rainwater to form a dilute solution of sulphuric acid, H2SO4.

State the meaning of the term oxidation.

[1]

(iii) Calculate the relative molecular mass of sulphuric acid.

[1]

(iv) Sulphuric acid reacts with metals such as iron.

Complete the following word equation for the reaction of sulphuric acid with iron.

sulphuric acid + iron � +

[2]

(v) What effect does acid rain have on buildings made of stone containing calcium
carbonate?

[1]
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5 Fertilizers often contain ammonium nitrate.

(a) (i) What effect do fertilizers have on crops?

[1]

(ii) Name one metal ion which is commonly present in fertilizers.

[1]

(iii) Which one of the following ions is commonly present in fertilizers?

Put a ring around the correct answer.

bromide chloride hydroxide phosphate [1]

(b) Describe a test for nitrate ions.

test

result [4]

(c) Ammonium nitrate can be made by adding nitric acid to a solution of ammonia.

(i) What type of reaction is this?

[1]

(ii) Complete the symbol equation for this reaction.

+ HNO3(aq) � NH4NO3(aq)

[1]

(d) Which two of the following statements about ammonia are true?

Tick two boxes.

ammonia is insoluble in water

ammonia turns red litmus blue

a solution of ammonia in water has a pH of 7

ammonia has a molecular structure

[2]
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6 The electrolysis of a concentrated solution of sodium chloride, provides us with chemicals.

(a) Sodium chloride has an ionic giant structure.

Which one of the following is a correct description of a property of sodium chloride.

Tick one box.

sodium chloride has a low melting point

sodium chloride conducts electricity when it is solid

sodium chloride has a high boiling point

sodium chloride is insoluble in water

[1]

(b) (i) Explain what is meant by the term electrolysis.

[1]

(ii) At which electrode is hydrogen produced during the electrolysis of aqueous
sodium chloride?

[1]

(iii) Name a suitable substance that can be used for the electrodes.

[1]

(c) (i) State the name of the particle which is added to a chlorine atom to make a chloride
ion.

[1]

(ii) Describe a test for chloride ions.

test

result [2]
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(d) If chlorine is allowed to mix with sodium hydroxide, sodium chlorate(I), NaOCl is formed.

Balance the equation for this reaction.

Cl2 + NaOH � NaCl + NaOCl + H2O

[1]

(e) One tonne (1 000 kg) of a commercial solution of sodium hydroxide produced by
electrolysis contains the following masses of compounds.

compound mass of compound kg/ tonne

sodium hydroxide 510

sodium chloride 10

sodium chlorate(V) 9

water 471

total 1000

(i) How many kilograms of sodium hydroxide will be present in 5 tonnes of the
solution?

[1]

(ii) All the water from one tonne of impure sodium hydroxide is evaporated.

What would the approximate percentage of the remaining impurities be?

Put a ring around the correct answer.

0.036% 3.6% 36% 96% [1]
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(f) The hydrogen obtained by electrolysis can be used in the manufacture of margarine.

C

H

H

C

H

H

C C

H H

CO2HH

n

C

H

H

C

H

H H H

C C

H H

CO2HH+   H2

n

Ni

(i) Complete the following sentences about this reaction using words from the list.

catalyst
inhibitor
monomeric
saturated
unsaturated

Hydrogen gas is bubbled through carbon compounds

using a nickel which speeds up the reaction.

The margarines produced are compounds. [3]

(ii) State one other use of hydrogen.

[1]
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