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C4 Revision: Words at the bottom of the page [You need a Periodic table] 

 
[1] Elements are substances made of molecules that contain one type of ______. 

[2] Compounds are made of molecules that contain _______ types of atom. 

[3] Elements are put into vertical columns in the Periodic table, which have similar chemical 

________. 

[4] Rows of elements in the periodic table have atoms that contain the same number of ______ of 

electrons. 

[5] The atomic number [also called proton number] of sodium [ 11 Na ] is eleven and this means that 

it contain _____ protons in its nucleus.  Its atomic mass number equals 23.  This is equal to the 

number of ______ and neutrons added together.  The bigger this number is then the bigger the atom 

is. 

 

[6] Complete the following table using your periodic table to help you: 

 

Element Atomic number Electron 

configuration 

Group number Period 

Calcium 20 2,8,8,2 2 4 

Potassium     

Magnesium     

Carbon     

Nitrogen     

 

[7] Group 1 elements are called alkali metals because they react with water to form compounds that 

are _______. 

[8] Alkalis are formed when you add _______ ions to water. 

[9] Lithium + water = _______ ________ + hydrogen [g] + heat 

[10] This is an _________ reaction.  This means that it produces heat energy overall – sufficient to 

set fire to the ________ gas. 

[11] Alkalis group 1 metals are unusual because they _______ on water rather than sink and tarnish 

quickly with the air as they form an ______ coating. 

[12] As we go down Group 1, the reactivity _______.  The hydrogen immediately catches fire. 

[13] Hot sodium burns in chlorine gas with a ________ flame 

[14] Sodium [s] + chlorine [g] + heat = ________ ________ [table salt]. 

[15] Lithium [s] + chlorine [g] + heat = ________ ________. 

[16] Potassium [s] + chlorine [g] + heat = ________ ________. 

[17] These compounds are _______, crystalline solids that dissolve in water. 

[18] A salt is any compound containing a ______ and a non-metal. 

[19] Consider the following table: 

 

 Melting point [C] Boiling point [C] Density [g/cm
3
] 

Lithium [Li] 181 1342 0.53 

Sodium [Na] 98 883 0.97 

Potassium [K] 63 760 0.86 

 

[20] Any solid with a density less than 1 g/cm
3
 will ______ on water and that is why all alkali 

metals do this.  Notice how, when we go down group 1, the atoms get bigger and so there are more 

grams per cubic centimetre and hence the _______ increases. 

[21] However, as the atoms get bigger, it is harder to hold them together with bonds as they get 

hotter and _______.  The bonds break more easily and so both the melting and boiling point 

________ as we go down group 1. 

 

Possible words: atom, different, properties, shells, eleven, protons, alkali, hydroxide, lithium 

hydroxide, exothermic, hydrogen, float, oxide, increases, yellow, sodium chloride, lithium chloride, 

potassium chloride, salts, metal, float, density, vibrate, decreases. 
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[22] The salts of alkali metals are needed by the body.  Complete the following table: 

Salt of group 1 metal How the salt is used 

 Oven cleaners 

 Bleach 

 Baking powder 

 

[23] Now lets work out some chemical equations.  Firstly, lets work out the chemical formula of 

magnesium chloride.  From the periodic table sodium, Mg has an atomic number = _____.  This 

means that it has an electron configuration = 2,8,2 [group 2 and period = 3].  It therefore needs to 

lose two ________ charged electrons to have a full outer shell of electrons.  In doing so it becomes 

Mg
2+ 

[24] The chlorine has an atomic number = 17 which means that it has an electron configuration 

= 2, 8, 7.  This means that it must gain one negatively charged _______ to have a full outer shell.  

In doing this it becomes Cl
- 

[25] When we put them together  Mg
2+

Cl
- 
the two positive charges need two chloride ions each with 

a negative charge to cancel each other out.  Therefore the formula = MgCl2 

 

[26] Try working out the formula of the following. 

Salt Formula 

Potassium fluoride  

Calcium chloride  

Magnesium Fluoride  

Lithium oxide  

Sodium chloride  

 

[27] There are a number of small molecules called ‘radicals’ which require you to memorise their 

overall charge 

Radicals Formula 

Hydroxide OH
- 

Nitrate NO3
- 

Sulphate SO4
2- 

Carbonate CO3
2- 

  

 

[28] Try working out the formula of the following: 

Salt Formula 

Potassium hydroxide  

Calcium hydroxide [use brackets]  

Magnesium nitrate [use brackets]  

Lithium carbonate  

Sodium sulphate  

[29] Now balance the following equation below [don’t forget to add state symbols] 

 

CH4  +  O2  =  CO2  +  H2O 

 

[30] The Group 7 elements are all very reactive non-metals.  They are called ________. 

[31] You must wear eye protection when using chlorine and bromine because they are _____ gases. 

[32] You must wear ______ when using liquid bromine because it is ________ [fluorine is too 

dangerous]. 

 

Possible words: Sodium hydroxide, Sodium hypochlorite, Sodium hydrogencarbonate, 12, 

negatively, electron, KF, CaCl2, MgF2, LiO, NaCl, KOH, Ca [OH] 2, Mg [NO3] 2, LiCO3, NaSO4, 

halogens, toxic, corrosive, goggles. 
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[33] The halogens form diatomic molecules [made of two atoms].  Draw one of the following 

covalent molecules below: Cl2, Br2, I2 [use a periodic table to help] 

 

 

 

 

 

 

 

 

 

 

[34] As we go down Group 7 [halogens], the reactivity _______ and they turn from gas [chlorine] 

to _____ [liquid] to solid [iodine]. 

[35] All halogens are dangerous to cells and can kill ______. 

[36] Domestic bleach is a solution of _______ in sodium hydroxide. 

[37] Iodine solution can be used to prevent infection of _______. 

[38] The decreasing reactivity of halogens with down Group 7 can be shown with their reaction 

with hot _____. 

[39] Hot iron glows brightly in _______ gas. 

[40] Hot iron glows less brightly when reacted with _______ gas. 

[41] Hot iron does not react in _______ vapour. 

[42] Another way of showing the decreasing trend of halogens to react the further down Group 7 we 

find them is using ________ reactions. 

[43] A halogen which is higher in Group 7 [more reactive] than a halogen found in a salt solution, 

will ______ it from its salt. 

[44] This can be shown with the following two displacement reactions [the first needs balancing]: 

 

[a] Cl2 [aq]  +  NaBr [aq] = NaCl [aq]  +  Br2 [aq] 

 

[b] NaCl [aq]  +  Br2 [aq] = no reaction 

 

[45] Complete the following table, which shows the uses of the halogens 

 

Halogen Use 

 

 

Making plastics such as PVC 

 Used in water treatment to stop the spread of 

diseases 

 Chlorofluorocarbons [CFCs] have been used in 

refrigerant liquids [damaged ozone layer] 

 Bromine compounds such as medical drugs and 

pesticides, which protect crops. 

 Potassium iodide in table salt and drinking water 

is need to make growth hormones 

 Iodine compounds are needed to make 

medicines and dyes 

[46] If we place metals from the periodic table into a Bunsen flame then the metal produces its own 

coloured _______.  Sodium is ______, potassium is lilac [a _______ colour]. 

[47] It is not possible to identify a metal by its flame colour because some metals have very _____ 

colours. 

 

Possible words: increases, chlorine, bacteria, bromine, microbes, iron, chlorine, bromine, iodine, 

displace, displacement, chlorine, chlorine, chlorine, iodine, bromine, iodine, light, yellow, purple, 

similar 
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[48] The light produced by hot metals is actually made of a combination of different coloured light 

merged together.  This can be split up into its constituent colours as it passes through a _______. 

[49] This produces a _______ of different coloured vertical lines, which identifies the metal. 

[50] Remember that metals with non-metals are ______. 

[51] Salts are crystalline and crystals of sodium chloride are shaped like ______. 

Salts contain strong _____ and this means that a lot of heat is needed to change them to a liquid 

[high melting point] or gas [high boiling point]. 

[52] Sodium is an example of a salt that is _______ in water. 

[53] All salts made from group 1 metals and halogens are _______ but lithium fluoride is only 

slightly soluble. 

[54] When we dissolve a salt in water, the _____ are separated.  These ions have an electric ______. 

[55] An electrolyte is a liquid compound that breaks down when electricity is passed through it.  To 

make it a liquid it can be melted or dissolved in water. 

 

[56] Electrolytes are made from charged atoms and molecules called ions that can move about in 

liquid form.  The different ions are separated from each other when a current flows. 

 
Question: Complete the following text using the words that follow: 

 

The positive terminal of the power supply pulls negatively charged electrons off the attached 

electrode giving it a ________ charge (each atom now contains more positively charged protons in 

its nucleus than negatively charged orbiting _______).  This electrode is now called a ______.  Any 

_______ charged ion in the electrode (metal ions) are now attracted to the anode and stick onto it. 

 

The negative terminal of the power supply now pushes negatively charged electrons onto the 

attached electrode giving it a ________ charge (each atom now contains fewer positively charged 

protons in its nucleus than negatively charged orbiting _______).  This electrode is now called a 

______.  Any _______ charged ion in the electrode (non-metal ions) are now attracted to the 

cathode and stick onto it. 

 

Question: Complete the following table: 

 

Electrolyte Made at cathode Made at anode 

Sodium chloride (NaCl)  Chlorine 

Lead bromide (PbBr2)   

Lead iodide (PbI2)   

Aluminium oxide, Al2O3   

 

Possible words: anode, cathode, positively, negatively, positive, negative, electrons, electrons, 

prism, spectrum, salts, cubes, bonds, soluble, soluble, ions, charge,  
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[57] Michael Faraday worked out that electric _________ is a flow of charge (negative electrical 

energy) carried by electrons.  Electrolytes contain freely moving ions in the form of a liquid.  The 

only way that a _______ supply can make charges move is if these ions pick up this charge and 

move through the electrolyte.  If the electrolyte solidifies, the ions cannot move and are held in 

fixed positions.  Dissolving a salt in water helps to ________ ions and help them to move.  The 

current cannot flow and the _________ stops. 

 
[58] Remember, when the ions reach the ________ they are discharged – this means that they are 

turned into atoms or molecules. 

 

Water is present when an electrolyte is a solution.  This can cause odd results.  Two examples are: 

 

• Potassium _______ solution, K2SO4 (aq) 

• Potassium _______ solution, KNO3 (aq) 

 

[59] Both these electrolytes form hydrogen at the cathode and oxygen at the anode.  The 

_________‘pulls’ electrons off negative ions.  These go to the power source and are pushed onto 

the cathode. 

 

[60] The cathode ‘pushes’ electrons onto the positive ions, which then become discharged and so 

neutral atoms that plate the cathode.  The reactions at the electrodes can be written as 

_______equations. 
 

Question: Complete the following table [do this yourself – no help at bottom of sheet] 
 

Electrolyte 

 

Half equation at cathode 

 

Half equation at anode 

 

KCl 

 

2K
+
   +   2e

-
                   2K 

 

2Cl
-
   -   2e

-
                   Cl2 

 

PbBr2 

     

Pb
2+

   +   2e
-
                   Pb 

 

 

 

PbI2 

                                                   

2I
-
  -   2e

-
                   I2  

 

 

Al2O3 

 

                                      

2Al
3+

  +   6e
-
                   2Al 

 

 

Possible words: current, separate, power, electrolysis, anode, cathode, electrodes, sulphate, nitrate, 

anode, cathode, ionic 

Label the cathode 

and anode 
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[61] Many dissolved compounds ________ just as normal.  However, some do not.  This is because 

the water also forms ions.   H2O (l)  =  H+ (aq) + OH- (aq) 

 

• If the positive ions are hard to discharge, then H+ ions from water discharge instead to form 

hydrogen gas. 

 

• If the negative ions are hard to________, then OH- ions from water discharge instead to 

form oxygen gas. 

 

 Cathode Anode 

                    

H2O 

 

2H
+
  +  2e

-
                    H2 

 

4OH  -  4e
-
              2H2O + O2 

          
                                     
K2SO4 (aq) contains K

+
 (aq) + SO4

2- (aq) ions. 
 

KNO3 (aq) contains K
+
 (aq) + NO3

-
(aq) ions 

 

[62] Atoms form ions so that they have a full outer shell of electrons.  They either lose or gain 

________ to do this.  Consider 12Mg.  It has 12 protons and therefore 12 ______.  The electron 

configuration is therefore 2,8,2.  This atom needs to lose two ______ [have a negative charge] and 

therefore this leaves the magnesium as an ion with electron configuration 2,8 and overall two 

_______ charges. 

 

[63] In the space below draw the magnesium atom and the magnesium ion. 

 

 

 

 

 

 

 

 

 

 

 

[64] In the space below draw the oxygen atom and the oxygen ion. 

 

 

 

 

 

 

 

 

 

 

 

[65] We have learned that oxygen can exist as an atom, molecule or an ion.  The different forms 

that an element can exist in are called a chemical _________. 

[65] Chlorine atoms do not normally exist on their own.  They rapidly pair up to form chlorine 

_________ [Cl2]. 

 

Possible words: electrolyse, discharge, electrons, electrons, electrons, positive, negative, species, 

molecules 
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[66] Ozone [O3] is a species of _______- a form of oxygen that is different to O2, the gas that makes 

up 21 per cent of the atmosphere. Ozone is formed from oxygen in a __________reaction. 

[67] The ________layer is the part of the upper atmosphere where ozone is found in the highest 

concentrations.  

[68] The ozone there absorbs _________radiation, preventing most of it from reaching the ground. 

[69] This is important because ultraviolet radiation can lead to skin _______. 

[70] Near the end of the last century, scientists discovered that ozone levels over the _______were 

reduced. This discovery was unexpected.  

[71] Chemists knew that reactive ________ atoms could destroy ozone. They also knew that 

chemicals called chlorofluorocarbons - CFCs - break down in _________light to release reactive 

chlorine atoms.  

[72] Scientists used these ideas to explain the low _______levels. 

[73] CFCs were once used widely in insulating foam and aerosol spray-cans. Once released, they 

gradually spread through the _________, eventually reaching the ozone layer.  

[74] Once there, they destroy ozone. CFCs have now been almost completely replaced by chemicals 

that do not cause this ________. 

[75] Chloride ions are very different. They occur in compounds such as _________ chloride. 

[76] They are not as reactive as the atoms or molecules of the element. Chlorine atoms can be 

bonded to other types of atom such as _________dioxide. This is _________ and corrosive. 

 

C5 Revision: Words at the bottom of the page 

 
[77] The lithosphere is made up of the crust and the upper part of the _______. 

[78] The hydrosphere contains water, which ________ salts into it.  It is an excellent solvent. 

[79] The atmosphere contains gases such as hydrogen, ________and carbon dioxide. 

[80] The _______in these gas molecules are held together by covalent bonds. 

[81] This is an _________bond produced by the positively charged nucleus of each atom towards 

the negatively charged cloud of electrons between these nuclei  

 

Possible words: reversible, ultraviolet, oxygen, ozone, cancer, ultraviolet, Antarctic, atmosphere, 

ozone, chlorine, damage, sodium, chlorine, oxidizing, mantle, dissolves, oxygen, atoms, 

electrostatic 



 9

 
[86} In the space below show the covalent molecules of O2 , CO2 and H2O [remember to write out 

the electron configuration for each atom in the molecule firstly.  You then only have to draw out the 

outer shell of each atom and loop pairs of electrons together until you have full outer shells]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[83] Sodium chloride is carried into the sea from _________ water and ground run-off. 

[84] Over millions of years this has built up the __________ of salt in the seawater significantly. 

[85] Positively charged ions such as potassium, _________ and sodium are carried to the sea. 

[86] Negatively ________ ions such as chloride, bromide and ________ are also carried to the sea. 

[87] Write out the formulae of the following salts [use a periodic table. 

Sulphate = SO4
2- 

 

(a) Potassium bromide =  

(b) Magnesium chloride =  

(c) Magnesium sulfate = 

(d) Sodium sulfate =  

 

[88] Sodium chloride is quite ________ in water. 

[89] Calcium carbonate has a low _________ in water 

 

Possible words: concentration, underground, magnesium, sulphate, charged, soluble, solubility 
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[90] Ca [NO3] 2 (aq) + Na2 CO3 (aq) = 2Na NO3 (aq) + CaCO3 (s) 

 

The above reaction shows that when calcium ions in calcium nitrate aqueous solution are added to 

carbonate ions in sodium carbonate solution, the two ions combine together to produce solid 

[precipitate] of calcium carbonate [see below]: 

 

Ca
2+ 

(aq) + CO3
2- 

(aq) = CaCO3 (s) [this is the ionic precipitation reaction] 

 

Information to help you: 

Calcium = Ca
2+ 

Potassium = K
+ 

Magnesium = Mg
2+ 

Nitrate = NO3
- 

Carbonate = CO3
2- 

Chloride = Cl
- 

 

Underneath each of the following word equations showing the combination of two aqueous salt 

solutions, show both [a] the balanced symbol equation [b] the ionic precipitation reaction [no help 

at bottom of page for this one]. 

 

Calcium chloride + potassium carbonate 

[a]  

[b] 

 

Calcium nitrate + potassium carbonate 

[a] [ 

[b] 

 

Magnesium nitrate + sodium carbonate 

[a]  

[b] 

 

[91] Looking for metal ions 

The ions of transition metals are coloured. This gives their hydroxide precipitates characteristic 

colours that can be used to identify the metal ion in the original solution.  To carry out the test, you 

add a small volume of a dilute solution of sodium hydroxide to a solution of the substance being 

tested.  The ionic equation for the Fe3+ test is: 

 

Fe
3+

aq) + 3OH
- 
(aq) = Fe (OH)3 (s) 

 

Complete the following table: [no help at bottom of page for this one]. 

Metal tested 

[bold = transition metal] 

Ionic equation showing precipitate 

produced 

Observations 

Iron [111], Fe
3+

[aq] Fe
3+

(aq) + 3OH(aq) = Fe(OH)3(s) Red–brown (insoluble in excess 

NaOH (aq)) 

Iron [11], Fe
2+

 [aq]  Green (insoluble in excess NaOH 

(aq)) 

Copper, Cu
2+

[aq]  Light blue (insoluble in excess 

NaOH (aq) 

Calcium, Ca
2+

[aq]  White (insoluble in excess NaOH 

(aq) 

Zinc, Zn
2+

[aq]  White (insoluble in excess NaOH 

(aq) 
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C5 Revision: Words at the bottom of the page 

 

[92] In the test for Zn
2+

 ions, if you add excess sodium __________ the precipitate dissolves, 

leaving a colourless solution. The other hydroxide precipitates in the table are insoluble in excess 

_________ hydroxide. 

[93] Water companies check the concentrations of ________ metals in drinking water to ensure that 

they are below _______ levels. They also keep the concentrations of Mg
2+ 

and Ca
2+

 below levels 

that would cause too much lime scale build-up in water pipes.  

[94] Precipitation _________ are a good way of testing to see if particular non – metal ions are 

present in a solution. The halide ions make insoluble precipitates with silver ions [Ag
+
]. Each 

__________ has a characteristic colour. 

 

Ion Colour of precipitate with lead nitrate and with silver nitrate 

Chloride or sulphate White 

Bromide Cream 

Iodide Yellow 

 

The ionic equation for the chloride ion, Cl- test is: 

Ag+[aq] + Cl-[aq] = AgCl[s] 

 

Sulphate ions (SO4
2-

) make a characteristic white precipitate with barium ions (Ba
2+

), 

Ba2+ [aq] + SO4 
2-

[aq] = BaSO4[s] 
 

Complete the following word equations. The first one has been given for 

you. When testing for chloride, bromide or iodide ions in water, we firstly acidify 

with dilute nitric acid before adding the silver nitrate solution. [Answers are not at the bottom 

of the page for this one] 

 

[a] Sodium chloride (aq) + silver nitrate (aq) = silver chloride (white ppt) + sodium nitrate (aq) 

[b] Barium nitrate (aq) + sodium sulphate (aq) = 

[c] Barium chloride (aq) + lead sulphate (aq) = 

[d] Calcium chloride (aq) + silver nitrate (aq) = 

 

[95] Solid ionic compounds such as sodium chloride are made from ions. The sodium ions and the 

chloride ions are held together in fixed  ________; they cannot move about. 

[96] When the ionic _________ is melted or dissolved the ions can move about. The sodium 

chloride is no longer a single chemical; the ________ ions react independently. 

[97] All an ion has to do is to collide with another ________ ion. 

[98] Write ionic equations for the following: [answers are not at the bottom of the page for this 

one] 

 

(a) Cu
2+

 ions reacting with OH
-
 ions to make a precipitate of AgI. 

_____________________________________________________________________ 

 

(b) Ag
+
 ions reacting with acidified I

-
 ions to make a precipitate of AgI. 

_____________________________________________________________________ 

 

(c) Barium nitrate reacting with potassium sulfate. 

_____________________________________________________________________ 

 

 

 

 

Possible words: sodium, hydroxide, toxic, transition, reactions, precipitate, positions, compound, 

different, suitable 
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[99] Strong ionic bonding produces a giant ionic lattice. Unlike water, which consists of billions of 

separate _______, salt is one gigantic __________. 

[100] It takes a massive amount of energy to separate the sodium and chloride ions. This is much 

more energy than is required to separate water molecules. 

[101] Solid ionic compounds such as sodium chloride in halite contain ions that are not free to 

_____. When an ionic compound is molten or dissolved in water, it can conduct _________ because 

its ions separate and can move around. 

[102] Diamond is an incredibly strong ________and very hard.  

[103] Each carbon atom is held strongly in place by bonding and this makes it ideal for use in the 

tips of cutting tools. It cannot dissolve in water because of this strong bonding and because it does 

not form ions which would be ________ to water molecules. 

[104] Graphite contains _________ between its layers. As a result these can deliberately be made to 

move with an applied voltage and graphite can conduct electricity. The layers can slip over each 

other and this slipperiness makes graphite useful as a ________. 

[105] Quartz is a crystalline form of silicon dioxide (SiO2). It has a giant covalent structure similar 

to ________. 

[106] It is a strong and hard mineral that can be used as an abrasive in sandpaper and helps 

sandstone stay _________ when used as a building material. 

[107] Metals are incredibly important in today’s modern world. Extracting metals from the 

lithosphere needs to be done on a massive scale. Some metals can be found in their pure form e.g. 

gold. However, most are combined to other _________ because their atoms are so reactive. 

[108] When metals are combined to other types of atom usually oxygen or sulphur, the molecular 

structure is repeated continuously and so they form ________. The mineral plus the rock it is found 

in is collectively called a _______ ore. 

[109] Some ores are __________ when dug up. For example iron ore is 85% pure iron oxide. Other 

ores are much less concentrated – copper ore usually contains less than 1% of the pure copper 

mineral. 

[110] Metal ores are mined in different parts of the world. Sometimes _________ of these ores can 

be very difficult. They may be deep down in the lithosphere, not very abundant and found in 

inaccessible places away from _________links. 

[111] However, if the metal is particularly valuable, the cost of extracting and purifying may well 

be __________ viable. 

[112] Some metals are easy to extract from the other elements in their minerals. The ores can be 

reduced using carbon, which is _______ in the form of coke. Some metals are so unreactive that 

they do not combine with other _________. This makes their purification particularly easy. Metals 

below lead in the metal reactivity table are not reactive enough to react with _____ in this manner. 

[113] Other metals are very reactive. They bind so strongly to other atoms that they cannot be 

displaced by carbon. Huge ________ of expensive electricity are required in a process 

called_________. 

[114] Mining millions of tonnes of iron ore and aluminium ore each week can have a big 

environmental impact. It can be very noisy to people living nearby and there can be massive 

_________ to the local wildlife. 

Possible words: electricity, move, macromolecule, molecules, chloride, halite, evaporates, mineral, 

covalent, attracted, electrons, diamond, lubricant, elements, weatherproof, minerals, metal, carbon, 

concentrated, extraction, transport, economically, quantities, cheap, elements, electrolysis, 

disruption 
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[115] Zinc is a metal that can be _________ from its oxide. Zinc is found in the lithosphere as ZnS, 

called zinc blende. This can easily be turned to ZnO by _______ it in air. 

[116] A reducing agent will react with metal oxide and remove the ________ [reduction]. The 

reducing agent gains oxygen and so is oxidised.  In the metal _________ table, we can put carbon 

[non-metal] about in the middle.  If carbon is higher in the table [more reactive] than the metal in an 

oxide e.g. zinc, then it will displace it from that oxide and ________ with the oxygen instead. 

 

ZnO + C = Zn + CO 

 

[117] Carbon is often used in the form of coke, as a ________ agent. At high temperatures, carbon 

will react with oxygen, so it is a good reducing agent. This forms carbon monoxide gas, which 

moves away from the _______ leaving it in a pure form. 

[118] Examples of carbon as a reducing agent:  

[a] Iron oxide + carbon = ______ + carbon dioxide 

[b] Copper oxide + ______ = copper + carbon dioxide. 

 

[119] Atoms have different sizes and therefore masses. The smallest atom is ________, which is 

basically just one proton, and it has an incredibly small mass in grams. To make it simple, lets 

called the mass of hydrogen as 1 atomic ______ unit (same as 1/12 mass of carbon atom). 

[120] The mass of one proton is called one atomic mass unit and the mass of one neutron is called 

one atomic mass unit [electrons can be ignored]. 

The atomic mass of an atom is therefore the number of protons and ________ added together 

expressed in atomic mass units 

[121] The mass of Mg12
24 

= _______ 

[122] The relative formula mass of carbon dioxide is equal to the atomic mass of all the atoms in 

the molecule added together.  Therefore the relative formula mass [also called simply the formula 

mass] of CO2 = _________ [use a periodic table]. 

[123] Relative formula masses are much more exciting when there are brackets to play with. 

They must be tackled in the right order. The relative formula mass of Al (OH) 3 = ________ 

[The following information will help Al13
26

, O8
16

, H1
1 

[26 + (16 + 1) x 3 = _______]. 

[124] How much Fe could you get from 100kg of Fe2 O3? 

[125] In this formula, there are two atoms of Fe. 

[126] 2Fe has relative mass 2 x 56 = ____. 

[127] This means that, in 160kg of Fe2 O3 there must be 112kg of Fe. 

[128] So 1kg of Fe2 O3 would contain 112 / 160kg of Fe. 

[129] So 100kg of Fe2 O3 would contain 100 x 112 / 160kg of Fe = 70kg. 

[130] Another way of saying this is that the ________ of Fe in Fe2 O3 is 70%. 
[131] Electrolysis can be used to break down / split or decompose aluminium oxide into separate 

pure _______ metal and oxygen. 

[132] Aluminium oxide is found impure mixed with other minerals inside a rock. In this form it is 

called aluminium ore. The most concentrated form of aluminium oxide is found in an aluminium 

ore called ________, which can be obtained from South Africa. 

[133] To carry out electrolysis, the aluminium oxide needs to be in a ______ form. Unfortunately it 

would take extremely high temperatures to melt bauxite directly (cost a lot of money). However, we 

can melt another type of aluminium ore called _______ at a lower temperature. The bauxite can 

then melt into this and produce the aluminium oxide _________[molten form where ions move 

about. 

[134] The cell (apparatus used to carry out electrolysis) consists of a huge steel vat whose bottom is 

covered in electrons and becomes a giant cathode. The molten bauxite melt is poured into this and 

carbon ______ dipped into it. 

 

 

Possible words: extracted, oxygen, heating, combine, reactivity, reducing, zinc, iron, hydrogen 

carbon, mass, neutrons, 24, 44, 77, 77, 112, percentage, aluminium, bauxite, molten, cryolite, 

electrolyte, electrodes 
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Possible words: anodes, electrolyte, bauxite, aluminium, molten, cryolite 

[135] At the _________ 

Al
3+

 + 3e
-
 = Al atoms 

[136] At the ________ 

(1) O
2-

 - 2e O atom 

(2) O + O = O2 molecule (so overall 2O2
2-

 - 2e = O2 ) 

(3) C (s) + O2 = CO2 molecule 

 
[136] Metals have a wide range of properties, which make them useful ________. Gold is used for 

__________because it does not corrode and it has an appealing colour and luster [shiny]. Copper is 

used for saucepan bases because of its good __________conductivity.  

[137] It is also used for wiring because of its good electrical conductivity. Metals can withstand 

forces that try to stretch and pull them apart (high ________ strength). As a result iron and steel is 

embedded into concrete to reinforce it. 

[138] An alloy is a mixture composed of a _______ and another element [metal or non metal] 

Examples of alloys include (1) bronze, which is made by mixing the metals tin and copper. (2) 

Steel, which is a _________of iron and _________ (3), Solder which is tin and lead 

 
[139] Metals are ________ because layers of atoms can slide over each other [sea of delocalised 

electrons between the layers].  These ________ also conduct electricity. 

 

Possible words: anode, cathode, materials, jewellery, solution, thermal, mixture, carbon, flexible, 

electrons, tensile, metal, mixture 
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[140] The bonding in metals is not ______ or ________, but metallic. The planes of metal atoms 

can slide into new positions as they move over the sea of ________ between them. 

[141] The planes of positively charged atoms (metal ions) are held together as they are attracted to 

the ‘sea’ of freely moving electrons between them. 

[142] Overall, a metal crystal is not _______. This is because the total negative charge on the 

_______ balances the total ________ charge on the metal atoms. The charged atoms are often 

described as metal ions but in their chemical reactions metals behave as collections of atoms. 

[143] When an electric current flows through a metal structure, the free electrons drift from one end 

of the wire towards the other. Although the electrons are free, the metal atoms themselves are 

packed closely together to form a repeating pattern of atoms called a _______. 

[144] Removal of metal ores from the _________ prior to refining can be hazardous and damage the 

environment. 

[145] Mining can produce large volumes of waste and leave very large holes.  Near any waste tips 

these holes may fill with water and produce ________.  These can be hazardous if they contain 

traces of toxic metals such as ______ or mercury. 

[146] Miners use explosives to blast the rock, which can be noisy and produce lots of ______. 

[147] Most countries now have regulations to make it safer for the ______ extracting the metal ores. 

[148] Lots of energy and large volumes of _____ are then needed for metal extraction. 

[149] To reduce the cost of producing metals to make products, we need to make lighter _____ and 

trucks.  This will also reduce fuel consumption and few polluting _______, as well as less wear and 

tear on roads and tracks. 

[150] Vehicles can be designed to be lighter with lighter metals such as ________ or with plastics. 

[150] Recycling steel involves feeding scrap into a furnace and melting it with fresh ______.  This 

saves mining for iron ore and less coal is needed because the _________ for melting are reduced. 

[151] There is also a big reduction in the total ________ of water needed, since large quantities of 

water are used in mineral processing. 

[152] Recycling _________ is particularly cost effective because so much energy is needed to 

extract the metal from its ______ by electrolysis. 

[153] Recycling also reduces the impact on the environment by cutting the use of raw ________, 

and the associated mining and processing. 

 

C6 Revision: Words at the bottom of the page 
 

[154] An acid is made when ________ ions are added to water. 

[155] The more H
+ 

ions present, the lower the pH. 

[156] An alkali is made when ________ ions are added to water. 

[157] The more OH
- 
ions that are present, the ______ the pH. 

[158] Metal hydroxides dissolved in water are alkalis e.g. calcium hydroxide [aq] or _______ 

hydroxide [aq]. 

[159] Acids react with metals to produce ______. 

[160] Acid + metal = salt + _______. 

[161] Balance the following equation  

HCl [aq] + Mg[s] = MgCl2 [aq] + H2 [g] 

[162] The magnesium is higher in the metal reactivity table than hydrogen and ________ it. 

[163] Bases are solids, which dissolve in _______ to form alkalis. 

[164] Bases are either metal _____ or metal ________.  They can also be metal carbonates. 

[165] Calcium oxide [s] + water = ________ hydroxide [aq] 

[166] Calcium hydroxide [s] + water = calcium ________ [aq] 

[167] Calcium carbonate [s] + ______ = calcium hydroxide [aq]. 

 

Possible words: lattice, wire, charged, electrons, positive, ionic, covalent, strong, flexible, 

electrons, lithosphere, ponds, lead, dust, miners, fuel, cars, gases, aluminium, steel, temperature, 

metals, volume, ore, ores, hydroxide, hydrogen, higher, lower, sodium, hydrogen, hydrogen, 2, 2,  

displaces, water, oxides, hydroxides, calcium, hydroxide, water 
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[168] When an acid is added to a ______ [metal oxide [solid] or metal hydroxide [solid]] it 

produces a salt plus water. 

[169] Balance the following equation  

HCl [aq] + MgO[s] = MgCl2 [aq] + H2O [g] 

[170] Balance the following equation  

HCl [aq] + Mg [OH] 2 [s] = MgCl2 [aq] + H2O [l] 

[171] Balance the following equation  

HCl [aq] + Mg CO3 [s] = MgCl2 [aq] + H2O [l] + CO2 [g] 

[172] During a __________ reaction the hydrogen ions from an acid react with hydroxide ions from 

an alkali to make water: hence H
+ 

(aq) + OH
- 
(aq) = H2O (l).  The remaining ions in the solution 

make a salt. 

[173] Salts are ionic.  They are made from a positive metal ion combined with a ________ non-

metal ion.  The metal ion comes from the parent metal oxide or hydroxide.  The non-metal ion 

comes from the parent acid. 

[174] The reaction of an acid with a metal is an exothermic one.  This means that overall _____ 

energy is released from the reaction.  In all reactions, energy is taken in to break ______ in reactant 

molecules [e.g. acid and between magnesium atoms] whereas energy is released as new bonds are 

made in the product molecule [e.g. the salt and hydrogen gas].  This can be seen in the diagram 

below: 

 
 

The reaction of copper metal with oxygen is an _________ one.  This means that overall _____ 

energy is absorbed during the reaction. 

[175] Lets now work out the mass of sodium sulphate produced when sodium hydroxide alkali is 

added to sulphuric acid.  Firstly balance the symbol equation below: 

NaOH [aq] + H2 SO4 [aq] = Na2 SO4 [aq] + H2O [l] 

Now lets say that we have 10 grams of sodium hydroxide.  How many grams of sodium sulphate 

will be produced? 

[176] Firstly we have to calculate the relative formula mass of all the molecules concerned: 

Relative formula mass of NaOH = 23 + 16 + 1 = 40 

Relative formula mass of H2 SO4 = [2 x 1] + 32 + [4 x 16] = 98 

Relative formula mass of Na2 SO4 = [2 x 23] + 32 + [4 x 16] = 142 
Relative formula mass of H2O = [2 x 1] + 16 = 18 

 

Possible words: base, 2, 2, 2, 2, 2, 2, neutralization, negative, exothermic, heat, bonds, heat, 2,2,2, 

endothermic 
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[177] Remember we have worked out that 2NaOH [aq] + H2 SO4 [aq] = Na2 SO4 [aq] + 2H2O [l] 

This means that 2 x 40 = 80 grams of ________ hydroxide will make 142 grams of sodium sulphate 

This means that 80 / 80 or 1 gram of sodium hydroxide will make 142 / _____  = ______ grams of 

Na2 SO4 

[178] This means that 10 grams of sodium hydroxide will make _______ grams of Na2 SO4 

[179] Now if we were to carry this out experimentally, we would need an excess of hydrochloric 

acid to ensure that all the sodium hydroxide had been converted to the sodium sulphate salt.  This 

salt is dissolved in water as a solution.  We will therefore have to _______ away the water to leave 

the salt as crystals in a dish. 

[180] Now imagine that the _______ yield of the sodium sulphate is only 5 grams [actual yield]. 

 

We can therefore calculate the % yield = [actual yield / theoretical yield] x 100% = ________ % 

 

[181] Now lets calculate the percentage yield that we expect when we add 5 grams of black copper 

oxide powder [a ______] to excess sulphuric acid and make copper sulphate salt crystals. 

The balanced symbol equation for this reaction is below: 

CuO [s] + H2 SO4 [aq] = CuSO4 [s] + H2O [l] 

 

Firstly lets work out the predicted yield! 

[a] The relative formula mass of CuO [s] = 63.5 + 16 = 79.5 

[b] The relative formula mass of CuSO4 [s] = 63.5 + 32 + [16 x 4] = 159.5 

 

Therefore 79.5 grams of copper oxide will make 159.5 grams of copper sulphate. 

Therefore 79.5 / 79.5 or 1 gram of copper oxide will make 159.5 / 79.5 = 2 grams of copper 

sulphate. 

Therefore 5 grams of copper oxide will make ______ grams of copper sulphate [predicted yield]. 

[182] Now when carrying out this experimentally, we must add exactly 5 grams of copper oxide to 

excess hot sulphuric acid.  The high temperature will ensure that the acid particles have lots of 

_______ energy.  There will therefore be more collisions per second between CuO and H
+ 

ions and 

so the copper sulphate salt will be made faster.  The water is then largely removed by heating in an 

evaporating basin and the strong salty _________ that is left is placed inside a dessicator to remove 

the rest of the water.  The actual yield of copper sulphate that is produced can now be weighed 

[actual yield]. [183] There are a number of ways of increasing the rate of any _________.
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Possible words: sodium, 80, 1.775, 17.775, actual, evaporate, base, 28.1, 10, solution, kinetic, 

reaction, evaporate, actual, 17.775  

[184] We can see that reaction [A] is proceeding at a ______ rate than reaction [B]. 

[185] This means that there are more collisions per second between _________ molecules than in 

reaction [B]. 

[186] This could have been due to a higher _________.  This gives the reactant molecules more 

kinetic energy so that they move faster and collide into each other more times each second. 

[187] Alternatively, this could have been due to a higher _________ of the reactant molecules.  This 

ensures that there are more reactant molecules per cubic centimetre.  There will therefore be more 

collisions between the reactant molecules each _________. 

[188] Another possibility is that the reactant molecules collide more times into each other each 

second because they are encouraged to do so by a ________. 

[189] A catalyst is a substance that speeds up the rate at which reactant molecules _______ into 

each other per ________. 

[190] Finally, notice on the graph when it flattens out, then the reaction has stopped.  Notice how 

this occurs with reaction ‘A’ ________ reaction ‘B’. 

 

 

Possible words: reactant, faster, concentration, temperature, second, collide, second, catalyst, 

before 




