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1	� This question is about electronic structures.

	 (a) �The electronic structures of ýve atoms, A, B, C, D and E, are shown.

A B C D E

 �Answer the following questions about these electronic structures.
 �Each electronic structure may be used once, more than once or not at all.

 �State which electronic structure, A, B, C, D or E, represents an atom:

	 (i) �of an element in Group III of the Periodic Table ............................................................  [1]

	 (ii) �of a monatomic gas .......................................................................................................   [1]

	 (iii)	� of carbon ........................................................................................................................  [1]

	 (iv) �which has 18 protons .....................................................................................................   [1]

	 (v) �which forms a stable ion with a single negative charge. ................................................  [1]

	 (b) Draw the electronic structure of a silicon atom.

� [2]

� [Total: 7]
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2 �This question is about uranium and its compounds.

	 (a)	 (i) �An isotope of uranium is represented by the symbol shown.

235U92

 �Deduce the number of electrons and neutrons in one atom of this isotope of uranium.

 �number of electrons .............................................................................................................

 �number of neutrons .............................................................................................................
� [2]

	 (ii) �State the main use of this isotope of uranium.

	 ........................................................................................................................................  [1]

	 (b) �Complete the sentence about isotopes using words from the list.

atoms          compound          electrons          element          ions

mixture          molecules          neutrons          substance

 �Isotopes are ................................. of the same ................................. which have the same 
 
proton number but a different number of ................................. .

� [3]

	 (c) �Uranium is a metal.

 �Give two physical properties which are characteristic of all metals.

	 1 ..................................................................................................................................................

	 2 ..................................................................................................................................................
� [2]

	 (d) �Uranium reacts with hydrogen to form uranium hydride, UH3.
 �The reaction is reversible.

 �Complete the chemical equation for this reaction by:

●ǒ �balancing the equation
●ǒ �drawing the symbol for a reversible reaction in the box.

2U  +  ..... H2    é. UH3
� [3]
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	 (e) �A compound of uranium has the formula UO2F2.

 �Complete the table to calculate the relative formula mass of UO2F2.
 �Use your Periodic Table to help you.

number of atoms relative atomic mass

uranium 1 238 1  238 = 238

oxygen

þuorine

� relative formula mass = ..............................
� [2]

� [Total: 13]
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3 �This question is about sulfur, sulfur compounds and the water from a sulfur spring. A sulfur spring 
is a natural source of water containing sulfur.

	 (a) �The table shows the mass of ions present in a 1000 cm3 sample of water from a sulfur spring.

ion present formula of ion mass present in the
1000 cm3 sample / mg

Br – 4

calcium Ca2+ 44

chloride Cl – 14

þuoride F – 6

iron(III) Fe3+ 2

magnesium Mg2+ 10

K+ 8

sodium Na+ 88

sulfate SO4
2– 92

 �Answer these questions using only information from the table.

	 (i) �Which negative ion is present in the lowest concentration?

	 ........................................................................................................................................  [1]

	 (ii) �Give the name of the compound formed from only K+ and Br – ions.

	 ........................................................................................................................................  [1]

	 (iii) �Calculate the mass of calcium ions present in a 250 cm3 sample of this water.

� mass of calcium ions = .............................. mg  [1]

	 (iv) �Complete the equation to show the formation of a þuoride ion from a þuorine atom.

F  +  .......    F –
� [1]

	 (b)	� Describe a test for sulfate ions.

	 test ..............................................................................................................................................

 observations ...............................................................................................................................
� [2]
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	 (c) �Solid sulfur is found around the edge of sulfur springs.

	 (i) �When heated, sulfur undergoes sublimation.

 �What is meant by the term sublimation?

	 ..............................................................................................................................................

	 ........................................................................................................................................  [1]

	 (ii) �Sulfur reacts with hot concentrated sulfuric acid.

 �Complete the chemical equation for this reaction.

 S  +  ..... H2SO4    2H2O  +  ..... SO2� [2]

	 (iii) �The table shows the solubility of sulfur and zinc in an organic solvent and in water. The 
organic solvent boils at 46  C.

element solubility in
organic solvent solubility in water

sulfur soluble insoluble

zinc insoluble insoluble

 �Use the information in the table to suggest how to obtain pure, dry samples of both sulfur 
and zinc from a mixture of sulfur powder and zinc powder.

	 ..............................................................................................................................................

	 ..............................................................................................................................................

	 ..............................................................................................................................................

	 ..............................................................................................................................................

	 ..............................................................................................................................................

	 ........................................................................................................................................  [4]

	 (d) �The structure of a sulfur compound is shown.

S

F

F
FF

OF F

 �Deduce the molecular formula of this compound showing the number of sulfur, þuorine and 
oxygen atoms.

	 ...............................................................................................................................................  [1]

� [Total: 14]
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4 �A student investigated the reaction between zinc and dilute hydrochloric acid by measuring the 
volume of hydrogen gas produced at one minute intervals.

Zn  +  2HCl    ZnCl 2  +  H2

	 (a) �Give the name of the salt formed in this reaction.

	 ...............................................................................................................................................  [1]

	 (b) �The graph shows the results using small pieces of zinc and dilute hydrochloric acid.

100

80

60

40

20

0
0 1 2 3 4 5

volume of
hydrogen gas
/ cm3

time / minutes

	 (i) �Deduce the volume of hydrogen gas produced in the ýrst two minutes of the reaction.

� .............................. cm3  [1]

	 (ii) �Draw a letter S on the graph to show where the reaction is slowing down but has not 
stopped completely.� [1]

	 (iii) �Draw a line on the grid to show how the volume of hydrogen gas changes with time when 
the reaction is repeated with a catalyst.

 �All other conditions are kept the same.� [2]



8

0620/32/F/M/19© UCLES 2019

	 (iv) �What effect do the following have on the rate of this reaction?

 ǒ �Decreasing the temperature at which the reaction is done.
 �All other conditions are kept the same.

	 ..............................................................................................................................................

 ǒ �Using zinc powder instead of small pieces of zinc.
 �All other conditions are kept the same.

	 ..............................................................................................................................................
� [2]

	 (c) �Describe a test for hydrogen.

	 test ..............................................................................................................................................

	 result ...........................................................................................................................................
� [2]

	 (d) �The table gives some information about the rate of reaction of zinc and some other metals with 
cold water and with steam.

metal
rate of reaction

with cold water with steam

iron no reaction hot iron reacts very slowly

magnesium reacts very slowly hot magnesium reacts rapidly

mercury no reaction no reaction

strontium reacts rapidly reacts rapidly

zinc no reaction hot zinc reacts slowly

 �Put the ýve metals in order of their reactivity.
 �Put the most reactive metal at the top.

most reactive

least reactive

� [2]	
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	 (e) �When 13.0 g of zinc reacts completely with sulfur, 19.4 g of zinc sulýde is formed.

 �Calculate the maximum mass of zinc sulýde formed when 3.25 g of zinc reacts completely with 
sulfur.

� mass of zinc sulýde formed = .............................. g  [1]

� [Total: 12]
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5 �Aqueous sodium hydroxide is a base.

	 (a) �Describe the reaction of aqueous sodium hydroxide with:

●ǒ �a named acid

	 .....................................................................................................................................................

	 .....................................................................................................................................................

	 .....................................................................................................................................................

●ǒ �ammonium salts

	 .....................................................................................................................................................

	 .....................................................................................................................................................

	 .....................................................................................................................................................

●ǒ �a named indicator.

	 .....................................................................................................................................................

	 .....................................................................................................................................................

	 .....................................................................................................................................................
� [5]

	 (b) �Ammonia is a soluble base.

	� Which one of the following pH values could be the pH of aqueous ammonia?
 �Draw a circle around the correct answer.

 pH 1                 pH 5                 pH 7                 pH 10� [1]

	 (c) �Ammonia is used in the manufacture of some fertilisers.

	� Which two of these compounds are present in fertilisers?
	� Tick two boxes.

 copper(II) oxide

 �potassium chloride

 sodium phosphate

 strontium þuoride

 sulfur dioxide
� [2]
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	 (d) �Bacteria in the soil are able to convert ammonium compounds into oxides of nitrogen.
 �The oxides of nitrogen can escape into the atmosphere.

	 (i)	� State one other source of oxides of nitrogen in the atmosphere.

	 ........................................................................................................................................  [1]

	 (ii)	� State one effect of oxides of nitrogen on health.

	 ........................................................................................................................................  [1]

	 (iii) �Oxides of nitrogen are greenhouse gases which contribute to climate change.

 �Give the name of one other greenhouse gas which makes a major contribution to climate 
change.

	 ........................................................................................................................................  [1]

� [Total: 11]
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6 �This question is about chromium and chromium compounds.

	 (a)	 (i) �Suggest why chromium is manufactured by electrolysis and not by the reduction of 
chromium(VI) oxide, CrO3, with carbon.

	 ........................................................................................................................................  [1]

	 (ii) �Suggest the products of electrolysis of molten chromium(VI) oxide at:

 ǒ �the positive electrode ....................................................................................................

 ǒ �the negative electrode. .................................................................................................
� [2]

	 (b) �Chromium can also be manufactured by the reduction of chromium(III)  oxide, Cr2O3, with 
aluminium.

Cr2O3  +  2Al    Al 2O3  +  2Cr

	 (i) �How does this equation show that chromium(III) oxide is reduced?

	 ..............................................................................................................................................

	 ........................................................................................................................................  [1]

	 (ii) �The energy level diagram for this reaction is shown.

energy

progress of reaction

Cr2O3  +  2Al

Al 2O3  +  2Cr

 �Explain how this diagram shows that the reaction is exothermic.

	 ..............................................................................................................................................

	 ........................................................................................................................................  [1]
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	 (c) �Chromium is a transition element. Sodium is an element in Group I of the Periodic Table.

	� Describe two ways in which the properties of chromium are different from those of sodium.

	 1 ..................................................................................................................................................

	 2 ..................................................................................................................................................
� [2]

	 (d) �Chromium is a silver-coloured metal.

 �The diagram shows how a copper spoon can be electroplated with chromium.

power
supply

	 (i) �On the diagram, label:

 ǒ the cathode
 ǒ the electrolyte.
� [2]

	 (ii) �Give one observation that is made during the electroplating process.

	 ........................................................................................................................................  [1]

	 (iii) �Suggest one reason why metal objects are electroplated.

	 ........................................................................................................................................  [1]

	 (e) �Nichrome is an alloy of nickel, iron and chromium.

	� Which one of these diagrams, J, K, L or M, best represents nichrome?

J K L M

	 ...............................................................................................................................................  [1]

� [Total: 12]
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7 �This question is about alkanes and petroleum fractions.

	 (a) �The table gives some information about alkanes.

alkane number of carbon
atoms in each molecule

melting point
in C

boiling point
in C

methane 1 ï182 –164

ethane 2 ï183 ï88

propane 3 ï190 –42

butane 4 ï135 0

	� Answer these questions using only information from the table.

	 (i) �Describe how the boiling points of the alkanes vary with the number of carbon atoms in 
each molecule.

	 ..............................................................................................................................................

	 ........................................................................................................................................  [1]

	 (ii) �Which alkane has the lowest melting point?

	 ........................................................................................................................................  [1]

	 (iii) �Deduce the physical state of butane at ï50  C.
 �Explain your answer.

	 ..............................................................................................................................................

	 ........................................................................................................................................  [1]

	 (b)	 (i) �Complete the dot-and-cross diagram to show the electron arrangement in a molecule of 
methane. Show outer shell electrons only.

C

H

H

HH

� [1]
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	 (ii) �Complete the word equation for the complete combustion of methane.

methane  +  oxygen   ....................................

....................................

+ ....................................

� [2]

	 (c) �Complete the sentences about homologous series using words from the list.

	 acidic	 alkenes	 alcohol	 carbohydrates

	 chemical	 functional	 hydrocarbons	 physical

 �Methane and ethane are ................................. which belong to the same  homologous series.

 �Members of the alkane homologous series have similar ................................. properties due 
 
to the presence of the same ................................. group.

� [3]

	 (d) �Petroleum is separated into useful fractions by fractional distillation.

 �Match the fractions on the left with the uses on the right.
 �The ýrst one has been done for you.

fraction use

reýnery gas fuel for aircraft

bitumen bottled gas for heating

kerosene fraction making chemicals

naphtha fraction making roads

� [2]

� [Total: 11]
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