


C1 Atomic Structure Key knowledge
1) Explain why it is difficult to separate a compound, compared to an element.
2) Name the following substances: NaCl and NaSO4

3) What process is used to separate a mixture of ethanol and water?
4) How does the inks separate to produce a chromatogram?
5) Which subatomic particle did JJ. Thomson discover?
6) Name Rutherford’s experiment.
7) State two ways in which Rutherford’s experiment changed Thomson’s model of the atom.
8) How did Bohr adapt the nuclear model?
9) Name three subatomic particles and their charges.
10) What does the atomic number and mass number tell us about an atom?
11) The atomic radius of a bromine atom is 9 x 10 -11m.   Give its atomic radius in nanometres.
12) How is an isotope different to an atom?
13) Draw and write the electron configuration for sodium.
14) Why is the overall charge of an atom zero?
15) How are elements arranged in the periodic table?
16) What are the columns and rows of the periodic table called?
17) How were elements classified before the discovery of subatomic particles?
18) What was the problem with early periodic tables?
19) How did Mendeleev overcome these problems?
20) Why is the order based on atomic masses not always correct?
21) What do we call elements that tend to form positive ions?
22) What are the elements in Group 0,1 and 7 are called?
23) What happens to the boiling point of elements in Group 0 as you go down the group?
24) Why are the elements in Group 0 so unreactive?
25) What happens to the reactivity of the elements as you go down Group 1?
26) Write a word equation for the reaction between lithium and chlorine.
27) Write a balanced chemical equation for the reaction between lithium and chlorine gas. 
28) Halogens are diatomic. What does the word ‘diatomic’ mean?
29) What happens to the reactivity as you go down Group 7?
30) What happens to the melting point and boiling point as you go down Group 7?
31) How do the melting points of transition metals compare to Group 1 metals?
32) Describe the differences between the reactions of the alkali metals and the reactions of transition metals.
33) State two typical properties of transition metals.
34) State one use of transition metals.



C1 Atomic Structure ANSWERS
1) Explain why it is difficult to separate a compound, compared to an element. A compounds elements are chemically joined together.
2) Name the following substances: NaCl and NaSO4 NaCl = Sodium chloride. NaSO4 – Sodium sulfate
3) What process is used to separate a mixture of ethanol and water? Simple distillation.
4) How does the inks separate to produce a chromatogram? The solvent moves up the paper strip and, as it travels upward, it dissolves the mixture of chemicals and pulls them up the paper.
5) Which subatomic particle did JJ. Thomson discover? The electron
6) Name Rutherford’s experiment. Alpha particle scattering.
7) State two ways in which Rutherford’s experiment changed Thomson’s model of the atom. He said the positive charge was concentrated into very small volume at centre of atom (nucleus) and the 

electrons orbit nucleus.
8) How did Bohr adapt the nuclear model? Suggesting electrons orbit the nucleus at different distances.
9) Name three subatomic particles and their charges. Proton – positive; neutron – no charge; electron – negative.
10) What does the atomic number and mass number tell us about an atom? Atomic number = number of protons. Mass Number = Number of protons + number of neutrons.
11) The atomic radius of a bromine atom is 9 x 10 -11m.   Give its atomic radius in nanometres. 0.09 nm 
12) How is an isotope different to an atom? Different number of neutrons, same number of protons
13) Draw and write the electron configuration for sodium. 2, 8, 1 
14) Why is the overall charge of an atom zero? Number of protons (positive) = number electrons (negative).
15) How are elements arranged in the periodic table? Increasing atomic number.
16) What are the columns and rows of the periodic table called? Columns = Groups.   Rows = Periods 
17) How were elements classified before the discovery of subatomic particles? Arranging in order of their atomic weights.
18) What was the problem with early periodic tables? Incomplete; some elements placed in inappropriate groups.
19) How did Mendeleev overcome these problems? Left gaps for elements he thought had not yet been discovered; changed the order based on atomic weights for some elements if they did not fit 

the pattern.
20) Why is the order based on atomic masses not always correct? The presence of isotopes.
21) What do we call elements that tend to form positive ions? Metals.
22) What are the elements in Group 0,1 and 7 are called? Group 0 = Noble gases. Group 1 – Alkali metals. Group 7 - Halogens
23) What happens to the boiling point of elements in Group 0 as you go down the group? Increase.
24) Why are the elements in Group 0 so unreactive? Full outer shell of electrons.
25) What happens to the reactivity of the elements as you go down Group 1? Increases.
26) Write a word equation for the reaction between lithium and chlorine. Lithium + chlorine → lithium chloride 
27) Write a balanced chemical equation for the reaction between lithium and chlorine gas. 2Li(s) + Cl2(g) → 2LiCl(s)
28) Halogens are diatomic. What does the word ‘diatomic’ mean? There molecules contain 2 atoms.
29) What happens to the reactivity as you go down Group 7? Decreases.
30) What happens to the melting point and boiling point as you go down Group 7? Increases.
31) How do the melting points of transition metals compare to Group 1 metals? Transition metals have a higher melting point than alkali metals.
32) Describe the differences between the reactions of the alkali metals and the reactions of transition metals. Alkali metals react vigorously with water and with oxygen from the air. The transition 

elements react slowly with these reagents if at all.
33) State two typical chemical properties of transition metals. Have ions with different charges; form coloured compounds.
34) State one use of transition metals. Transition metals can be used as catalysts
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C2 Bonding Key knowledge
1) Which type of bonds occurs when metals combine with non-metals?
2) What happens to the electrons in ionic bonding?
3) What is the link between the charge number on the ions in groups 1, 2 and 3 and their group number ? 
4) What is an ionic compound? 
5) How are ionic compounds held together?
6) How are atoms arranged in a metal?
7) Why are metallic bonds so strong?
8) Describe the arrangement of particles in a metal.
9) Why are the particles that make up a metal described as positively charged?
10) What are delocalised electrons?
11) In chemical equations, what symbols are used to show the states of matter?   
12) In what state of matter do particles have the most energy?
13) What would eventually happen to a gas if pressure is increased?
14) HT ONLY: Explain the limitations of the particle model.
15) Describe the structure of ionic compounds.
16) Why do ionic compounds have high melting and boiling points?
17) Why can ionic compounds conduct electricity when melted or dissolved in water?
18) Why do small molecules have low melting and boiling points?
19) Why don’t small molecules conduct electricity?
20) What are polymers?
21) Give an example of a giant covalent structure.
22) In a diamond, how many covalent bonds does each carbon make?
23) Explain why diamond does not conduct electricity and name 2 other properties of diamond.
24) In graphite, how many covalent bonds does each carbon make?
25) Describe the structure of graphite.
26) Explain why does graphite conduct electricity and why is it soft?
27) How is graphite similar to metals?
28) What is graphene and fullerenes?
29) What was the first fullerene to be discovered?
30) What is an alloy?
31) What are nanoparticles?
32) Why do nanoparticles have different properties from those for the same materials in bulk?
33) Name 5 uses of nanoparticles.



C2 Bonding ANSWERS

1) Which type of bonds occurs when metals combine with non-metals? Ionic, covalent, metallic.
2) What happens to the electrons in ionic bonding? Transferred.
3) What is the link between the charge number on the ions in groups 1, 2 and 3 and their group number ? Charge number is same as Group number.
4) What is an ionic compound? Giant structure of ions (positive and negative).
5) How are ionic compounds held together? Strong electrostatic forces of attraction; between oppositely charged ions.
6) How are atoms arranged in a metal? Giant structures of atoms, arranged in a regular pattern, delocalised electrons.
7) Why are metallic bonds so strong? Sharing of delocalised electrons.
8) Describe the arrangement of particles in a metal. Atoms arranged neatly in rows; sea of delocalised electrons.
9) Why are the particles that make up a metal described as positively charged? The metal atoms lose outer shell electrons and therefore there are more protons (+) than electrons (−).
10) What are delocalised electrons? They are free-moving electrons within structure; not associated with a particular atom.
11) In chemical equations, what symbols are used to show the states of matter? Solid = (s); liquid = (l); gas = (g); aqueous = (aq)
12) In what state of matter do particles have the most energy? Gas.
13) What would eventually happen to a gas if pressure is increased? Condense into a liquid.
14) HT ONLY: Explain the limitations of the particle model. No forces, particles are shown as spheres, spheres are solid.
15) Describe the structure of ionic compounds. Regular, giant ionic lattice.
16) Why do ionic compounds have high melting and boiling points? Strong electrostatic forces of attraction between ions.
17) Why can ionic compounds conduct electricity when melted or dissolved in water? Ions are free to move, carry the charge.
18) Why do small molecules have low melting and boiling points? Weak forces between molecules/ intermolecular forces.
19) Why don’t small molecules conduct electricity? Do not have an overall electric charge.
20) What are polymers? Very large molecules made of repeating units.
21) Give an example of a giant covalent structure. Diamond, graphite, silicon dioxide.
22) In a diamond, how many covalent bonds does each carbon make? 4
23) Explain why diamond does not conduct electricity and name 2 other properties of diamond. No delocalised electrons. Hard, very high melting point.
24) In graphite, how many covalent bonds does each carbon make? 3
25) Describe the structure of graphite. Layers of hexagonal rings.
26) Explain why does graphite conduct electricity and why is it soft? delocalised electron. Layers can slide over each other, weak forces between layers, no covalent bonds between layers.
27) How is graphite similar to metals? It contains delocalised electrons.
28) What is graphene and fullerenes? Graphene - single layer of graphite, 1 atom thick. Fullerene - Molecules of carbon atoms with hollow shapes.
29) What was the first fullerene to be discovered? Buckminsterfullerene.
30) What is an alloy? Mixture of two elements, one of which is a metal.
31) What are nanoparticles? Smaller than fine particles.
32) Why do nanoparticles have different properties from those for the same materials in bulk? They have a high surface area to volume ratio. Smaller quantities are needed to be effective. 
33) Name 5 uses of nanoparticles. Medicine, electronics, cosmetics, sunscreens, deodorants, catalysts.
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C3 Quantitative chemistry Key knowledge
1) Balance the following equations:

1) H2 + O2 →   H2O
2) Ca + HCl →  CaCl2 + H2

2) How many atoms and elements are in the compound sodium aluminate, NaAl(OH)4?
3) An aqueous solution of hydrogen peroxide (H2O2) decomposes to form water and oxygen.
               a) Write a balanced symbol equation for this reaction.  Include the state symbols.
               b) Why does the water, produced during the reaction, have a lower mass than the original hydrogen peroxide?
4) What is the relative formula mass of NaCl?
5) Why can you have relative atomic masses which are not whole numbers e.g. chlorine is 35.5?
6) What is the value for Avogadro’s constant?
7) What can the following equation tell us about the number of moles of each substance? Mg + 2HCl → MgCl2 + H2

8) What is meant by the term ‘limiting reactant’?
9) How many moles of helium atoms are there in 0.04g of helium?
10) What is the mass of 20 moles of calcium carbonate CaCO3?   Answer in kg.
11) Calcium carbonate decomposes to calcium oxide in a kiln in the following reaction:  CaCO3 → CaO + CO2 Calculate the mass of calcium oxide that can be produced when 300 

g of calcium carbonate is heated.
12) If 4.95 g of ethene (C2H4) are combusted with 3.25 g of oxygen,     what is the limiting reactant? C2H4  + 3O2 → 2CO2 + 2H2O
13) What units can be used for the concentration of a solution?
14) What does dm3 mean?
15) Give the equation for calculating concentration from the mass of substance and volume of solution.
16) Calculate the concentration in g/dm3 for 50g of sodium chloride in 2.5 dm3 of water.
17) What is the equation for calculating percentage yield?
18) Give 2 reasons why it is not always possible to obtain the expected amount of product from a reaction.
19) What is meant by the term ‘atom economy’?
20) Why is it important to use reactions with high atom economy?
21) What is the equation for calculating the percentage atom economy from a balanced chemical equation?
22) In the neutralisation of sulfuric acid with sodium hydroxide, the theoretical yield from 13.8g of sulfuric acid is 20g. In a synthesis, the actual yield is 17.4g. What is the 

percentage yield for this synthesis?
23) What is the volume of 4.5g of oxygen?
24) It takes 28.0cm3 of potassium hydroxide to neutralise 25.00cm3 of nitric acid at a concentration of 0.50 mol/dm3. HNO3 + KOH → KNO3 + H2O                         Calculate the 

concentration of the potassium hydroxide. 



C3 Quantitative chemistry ANSWERS
1) Balance the following equations:

1) 2H2 + O2 →   2H2O
2) Ca + 2HCl →  CaCl2 + H2

2) How many atoms and elements are in the compound sodium aluminate, NaAl(OH)4? Four elements and ten atoms.
3) An aqueous solution of hydrogen peroxide (H2O2) decomposes to form water and oxygen.
               a) Write a balanced symbol equation for this reaction.  Include the state symbols. 2H2O2 (aq) → 2H2O (l) + O2(g) 
               b) Why does the water, produced during the reaction, have a lower mass than the original hydrogen peroxide? Because the oxygen gas produced during the reaction escaped into the atmosphere.

4) What is the relative formula mass of NaCl? 23.0 + 35.5 = 58.5
5) Why can you have relative atomic masses which are not whole numbers e.g. chlorine is 35.5? Isotopes.
6) What is the value for Avogadro’s constant? 6.02 x 1023 per mol 
7) What can the following equation tell us about the number of moles of each substance? Mg + 2HCl → MgCl2 + H2 1 mol of Mg reacts with 2 mols of HCl to form 1 mol of MgCl2 and 1 mol of H2

8) What is meant by the term ‘limiting reactant’? A reactant in a reaction which is completely used up when the other reactant is in excess. 
9) How many moles of helium atoms are there in 0.04g of helium? 0.04/4 = 0.01mol
10) What is the mass of 20 moles of calcium carbonate CaCO3?   Answer in kg. 40+12+(16x3) = 100          100 x 20 = 2,000g = 2kg.
11) Calcium carbonate decomposes to calcium oxide in a kiln in the following reaction:  CaCO3 → CaO + CO2 Calculate the mass of calcium oxide that can be produced when 300g of calcium 

carbonate is heated. RFM calcium carbonate = 100 = 100g. RFM calcium oxide = 56 = 56g. 100g of calcium carbonate makes 56 g of calcium oxide. So 300g make 168g 
12) If 4.95 g of ethene (C2H4) are combusted with 3.25 g of oxygen,     what is the limiting reactant? C2H4  + 3O2 → 2CO2 + 2H2O Mr: C2H4 = 28.  Mr: O2       = 32
     4.95/28 = 0.177 mol             3.25/32 = 0.102 mol
     From the equation: 1 mole of ethene reacts with 3 moles of oxygen.  In this case 0.177 mol of ethene will need 0.53 mol of  oxygen to react, which we do not have, so oxygen is the limiting factor.

13) What units can be used for the concentration of a solution? g/dm3 

14) What does dm3 mean? 1000cm3

15) Give the equation for calculating concentration from the mass of substance and volume of solution. Concentration = mass ÷ volume
16) Calculate the concentration in g/dm3 for 50g of sodium chloride in 2.5 dm3 of water. 50/2.5 = 20g/dm3 
17) What is the equation for calculating percentage yield?
18) Give 2 reasons why it is not always possible to obtain the expected amount of product from a reaction. Reaction may not go to completion as it is reversible; some product may be lost; 

some reactants may react differently to expected.
19) Why is it important to use reactions with high atom economy? Sustainable development; less waste products produced; economically viable; cheaper.
20) What is the equation for calculating the percentage atom economy from a balanced chemical equation?
21) In the neutralisation of sulfuric acid with sodium hydroxide, the theoretical yield from 13.8g of sulfuric acid is 20g. In a synthesis, the actual yield is 17.4g. What is the percentage yield for 

this synthesis? Percentage yield = (actual yield ÷ theoretical mass) × 100              Percentage yield = (17.4 ÷ 20) x 100 = 87%
22) What is the volume of 4.5g of oxygen?  Ar :  O (16)  Mr : O2 = 32         1 mole in g = 32                  4.5/32 = 0.14 mol         Volume O2 = 0.14 x 24 = 3.38 dm3

23) It takes 28.0cm3 of potassium hydroxide to neutralise 25.00cm3 of nitric acid at a concentration of 0.50 mol/dm3. HNO3 + KOH → KNO3 + H2O    Calculate the concentration of the 
potassium hydroxide. 

% yield = 
𝐦𝐚𝐬𝐬 𝐨𝐟 𝐩𝐫𝐨𝐝𝐮𝐜𝐭 𝐚𝐜𝐭𝐮𝐚𝐥𝐥𝐲 𝐦𝐚𝐝𝐞 

𝐌𝐚𝐱𝐢𝐦𝐮𝐦 𝐭𝐡𝐞𝐨𝐫𝐞𝐭𝐢𝐜𝐚𝐥 𝐦𝐚𝐬𝐬 𝐨𝐟 𝐩𝐫𝐨𝐝𝐮𝐜𝐭
 x 100



It takes 28.0cm3 of potassium hydroxide to neutralise 25.00cm3 of nitric acid at a 
concentration of 0.50 mol/dm3.  
HNO3 + KOH → KNO3 + H2O                         
Calculate the concentration of the potassium hydroxide. 

KOH

volume 28/1000 = 0.028 dm3

Concentration 

HNO3

25/1000 = 0.025 dm3

0.50 mol/dm3

Moles 0.0125 mol0.0125 mol

Ratio 1 1

0.45 mol/dm3
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C4 Chemical changes Key 
knowledge

1) What is produced when metals react with oxygen?
2) What is this process called and why?
3) What is reduction in terms of oxygen?
4) HT: Describe oxidation in terms of electrons.
5) HT: Describe reduction in terms of electrons
6) Which is more reactive potassium or iron?
7) Which two non-metals can be included in the reactivity series?
8) How are metals, less reactive than carbon, extracted from their ores?
9) What is produced when acids react with metals?
10) HT: What is a redox reaction?
11) What is produced when an acid reacts with a carbonate?
12) What salt is produced by the following acids? Hydrochloric acid, Sulfuric acid and Nitric acid: 
13) How are soluble salts made from acids and insoluble substances?
14) Name the process of producing solid salts from salt solution.
15) Complete the following equations:
      a) sodium hydroxide + hydrochloric acid → 
       b) lithium carbonate + nitric acid → 
16)  HT:  Write an ionic equation, with state symbols, to show magnesium reacting with hydrochloric acid.
17) What ions do aqueous acids and alkalis contain?
18) Write a balanced symbol equation for the reaction between hydrogen ions and hydroxide ions.
19) HT: What is a strong acid and name 3 strong acids.
20) HT: What is a weak acid and name 3 weak acids.
21) HT: What is a dilute acid?
22) HT: What happens to the hydrogen ion concentration as the pH decreases by 1?
23) Why can a molten or dissolved ionic compound conduct electricity?
24) What is the name of the electrode that positive ions move to?
25) What is the name of the electrode that the negative ions move to?
26) What is produced at the cathode when lead bromide is electrolysed?
27) What is produced at the anode when lead bromide is electrolysed?
28) What is produced at the cathode is the metal in the solution is more reactive than hydrogen?
29) What is produced at the anode if the solution does not contain halide ions?
30) HT Only: Write half equations for the reactions that happen at the electrodes during the electrolysis of molten copper chloride.
31) Why is electrolysis used to extract aluminium form its ore?
32) Why is electrolysis an expensive way to extract metal from its ore?
33) Name the compound from which aluminium is extracted.
34) What is this compound dissolved in before electrolysis?
35) What is the anode made of?
36) Describe what happens at the positive electrode during the electrolysis of aluminium oxide.



C4 Chemical 
changes ANSWERS

1) What is produced when metals react with oxygen? Metal oxide.
2) What is this process called and why? Oxidation, gain of oxygen.
3) What is reduction in terms of oxygen? Loss of oxygen.
4) HT: Describe oxidation in terms of electrons. Loss of electrons.
5) HT: Describe reduction in terms of electrons. Gain of electrons.
6) Which is more reactive potassium or iron? Potassium.
7) Which two non-metals can be included in the reactivity series? Carbon and hydrogen.
8) How are metals, less reactive than carbon, extracted from their ores? Reduction with carbon.
9) What is produced when acids react with metals? Salt + water.
10) HT: What is a redox reaction? Oxidation and reduction.
11) What is produced when an acid reacts with a carbonate? Salt + water + carbon dioxide.
12) What salt is produced by the following acids? Hydrochloric acid, Sulfuric acid and Nitric acid: Chloride, sulfate and nitrate.
13) How are soluble salts made from acids and insoluble substances? Solid added to acid until no more reacts; excess solid filtered off.
14) Name the process of producing solid salts from salt solution. Crystallisation.
15) Complete the following equations:
      a) sodium hydroxide + hydrochloric acid → sodium chloride + water
       b) lithium carbonate + nitric acid → lithium nitrate + water + carbon dioxide
16)  HT:  Write an ionic equation, with state symbols, to show magnesium reacting with hydrochloric acid.
17) What ions do aqueous acids and alkalis contain? H+ and OH-

18) Write a balanced symbol equation for the reaction between hydrogen ions and hydroxide ions. H+(aq) + OH-(aq) → H2O(l)
19) HT: What is a strong acid and name 3 strong acids. Completely ionised in aqueous solution. Hydrochloric, nitric, sulfuric.
20) HT: What is a weak acid and name 3 weak acids. Partially ionised in aqueous solution. Ethanoic, citric, carbonic
21) HT: What is a dilute acid? Contains less solute in the same volume
22) HT: What happens to the hydrogen ion concentration as the pH decreases by 1? Increases by a factor of 10
13) Why can a molten or dissolved ionic compound conduct electricity? Free moving ions.
14) What is the name of the electrode that positive ions move to? Cathode.
15) What is the name of the electrode that the negative ions move to? Anode.
16) What is produced at the cathode when lead bromide is electrolysed? Lead.
17) What is produced at the anode when lead bromide is electrolysed? Bromine.
18) What is produced at the cathode is the metal in the solution is more reactive than hydrogen? Hydrogen.
19) What is produced at the anode if the solution does not contain halide ions? Oxygen.
20) HT Only: Write half equations for the reactions that happen at the electrodes during the electrolysis of molten copper chloride. Negative electrode: Cu2+(aq) + 2e−→ Cu(s) Positive 

electrode: 2Cl−(aq) → Cl2(g) + 2e−

21) Why is electrolysis used to extract aluminium form its ore? Aluminium is more reactive than carbon.
22) Why is electrolysis an expensive way to extract metal from its ore? Large amounts of energy needed.
23) Name the compound from which aluminium is extracted. Aluminium oxide/ bauxite.
24) What is this compound dissolved in before electrolysis? Cryolite.
25) What is the anode made of? Carbon.
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C5 Energy changes Key knowledge
1) How would you know if an exothermic reaction had occurred?

2) How would you know if an endothermic reaction had occurred?

3) What is meant by the term activation energy? 

4) On the reaction profile below what is shown by the letters? 

 A
 B
 C
 D

5) What two things are needed for a chemical reaction to occur? 

6) What is an exothermic reaction?

7) What is an endothermic reaction?

8) Which process is exothermic, bond breaking or bond making? Explain your answer.

9) How do we calculate the overall energy change of a reaction?

10) The bond energy: H – N is 386 kJ/mol, the bond energy: H – H is 432 kJ/mol and the bond energy: N ≡ N is 942kJ/mol. Using these bond energies, calculate the overall energy 

change for the following reaction. 2NH3 →  N2   +   3H2

11) Is the above reaction exothermic or endothermic?

12) Give two factors which may affect the voltage given out by a battery.

13) Why do non-renewable batteries stop producing a voltage after a certain time?

14) How are rechargeable batteries recharged?

15) What chemical is the fuel in a fuel cell ?

16) What happens to this fuel inside the fuel cell to produce a potential difference?

17) Write the overall  balanced symbol equation for the reaction in a fuel cell.

18) Write the half equation for the reaction that happens at the cathode in a fuel cell.

19) Write the half equation for the reaction that happens at the anode in a fuel cell.



C5 Energy changes ANSWERS

1) How would you know if an exothermic reaction had occurred? The reaction would give out heat/get warmer/ temperature increase.

2) How would you know if an endothermic reaction had occurred? The reaction would take in heat/get colder/ temperature decrease

3) What is meant by the term activation energy? The minimum amount of energy that particles must have to react.

4) On the reaction profile below what is shown by the letters? 

 A Reactants
 B Products
 C Activation energy
 D Overall energy change/that the reaction is exothermic

5) What two things are needed for a chemical reaction to occur? Reacting particles collide with each other and with sufficient energy.

6) What is an exothermic reaction? Heat energy given out/energy lost to the surroundings

7) What is an endothermic reaction? Heat energy taken in/energy taken in from the surroundings

8) Which process is exothermic, bond breaking or bond making? Explain your answer. Bond making because energy is released/ temperature increases

9) How do we calculate the overall energy change of a reaction? Overall energy change   =      energy needed to break the bonds     –       energy released as bonds are made

10) The bond energy: H – N is 386 kJ/mol, the bond energy: H – H is 432 kJ/mol and the bond energy: N ≡ N is 942kJ/mol. Using these bond energies, calculate the overall energy change for 

the following reaction. 2NH3 →  N2   +   3H2  + 78kJ/mol

11) Is the above reaction exothermic or endothermic? Endothermic – positive overall energy change

12) Give two factors which may affect the voltage given out by a battery. The type of electrode and the electrolyte

13) Why do non-renewable batteries stop producing a voltage after a certain time? The chemical reactions stop when one of the reactants has been used up

14) How are rechargeable batteries recharged? The chemical reactions are reversed by an external electrical current

15) What chemical is the fuel in a fuel cell ? Hydrogen.

16) What happens to this fuel inside the fuel cell to produce a potential difference? It is oxidised electrochemically.

17) Write the overall  balanced symbol equation for the reaction in a fuel cell. 2H2 (g)  +  O2 (g)→  2H2O (g)
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