
C3 chapter 1: the periodic table
1. In the early 19th century, how did scientists classify elements?

2. Why did scientists in the 19th century use atomic weights rather than proton numbers to classify the elements?

3. What does atomic weight mean?

4. In 1863, Newlands proposed the law of ______________. Describe Newland’s law. 

5. In 1869, Mendeleev produced a better table. Why?

6. Who is the modern periodic table based on? Newlands or Mendeleev?

7. When did scientists find out about protons and electrons?

8. How did the arrangement of elements change after the discovery of protons and electrons?

9. What are groups? What are periods?

10. What happens to the reactivity of group 1 elements as you go down the group? What happens to the reactivity of group 7 elements as you go down the 
group?

11. What are group 1 elements known as?

12. What do group 1 elements react readily with?

13. What are the properties of group 1 metals?

14. What is the general equation of a group 1 metal reacting with water? Why are group 1 metals called alkali metals?

15. How many electrons do all group 1 metals have in their outer shell?

16. Compounds of alkali metals dissolve in water, forming solutions that are usually _____________. 

17. Where are transition metals found on the periodic table? Give some facts about transition metals.

18. What are group 7 elements known as? How do they exist?

19. Describe group 7 properties. 

1. Properties and atomic weights

2. Protons had not been discovered yet. 

3. The total number of Protons and Neutrons an atom has. 

4. The law of Octaves, which stated that every eighth element had similar properties.
5. He left gaps for undiscovered elements so that the group of known elements did have similar properties 
6. Mendeleev 

7. At the start of the 20th Century.

8. They were now arranged in order of their atomic numbers and were lined up in vertical groups.

9. Groups are columns in the table and Periods are the rows in the table 

10. Going down Group 1, the reactivity increases. Going down Group 7, the reactivity decreases. 

11. Alkali metals.

12. Group 7 elements/ Halogens
13. Low melting and boiling points, soft, low densities, react quickly with water producing hydroxides and 
hydrogen gas. 

14. Metal + Water -> Metal Hydroxide + Hydrogen. They form Alkaline solutions when they react with water. 

15.  1 
16. Colourless   

17. Between group 2 and 3. They are malleable, good conductors of heat and electricity.  Most are strong and dense. 

18. Halogens, they exists as small molecules made up of pairs of atoms.
19. Low melting point and boiling point.   
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C3 chapter 2: water
1. What is the difference between hard and soft water? Which type of water 

produces more soap to produce a lather?

2. What is scum? How is it produced?

3. What is a soapless detergent? What is its advantage?

4. What is scale? How is it produced and what are the disadvantages of it?

5. Evaluate the advantages and disadvantages of hard water. 

6. What is the difference between temporary and permanent hard water?

7. How can temporary hard water be softened by heating?

8. Describe what the ion-exchange column is. 

9. What should drinking water have low-levels of?

10. How are solids removed from water? How are microbes removed from water?

11. What do water filters do?

12. Why is fluoride added to water supplies?

1. Hard water contains magnesium ions and calcium ions. 
With soap hard water produces a scum, while with soft you 
get a lather. Hard water needs more soap to  produce a 
good lather.

2. An insoluble compound made of calcium/magnesium 
stearate which is caused by the calcium/magnesium ions in the 
hard water reacting with the sodium ions in the soap.

3. A petroleum/oil based synthetic cleaning agent which 
doesn’t contain soap or soap ingredients. Its advantage is that 
it can be used to produce a lather with hard water WITHOUT 
any soap scum forming.

4. Mostly calcium carbonate, it is a chalky deposit found in 
kettles and boilers etc. when hard water has been heated 

(evaporated) – leaving behind solids of its ions (Mg2+ and 
Ca2+.) Its disadvantages are: it is unsightly, 
difficult/expensive to remove and is a thermal insulator 
– meaning when it develops on heating elements in 
kettles, it makes water heating less efficient. 

5. Advantages: Ca2+ ions are good for healthy teeth and 
bones. Less risk of developing heart disease due to more 
minerals. Disadvantages: Produces scum when mixed with 
soap. Forms scale when heated which affects the efficiency of 
heating systems. 
6. Temporary is caused by the hydrogencarbonate ion HCO3- in 
Ca(HCO3)2. Permanent hardness is caused by calcium sulphate 
which cannot be softened by boiling.

7. When boiled, the calcium hydrogencarbonate decomposes
to form calcium carbonate which is insoluble – the limescale
on a kettle’s heating element.

8. Columns which water is run through that contain many 
sodium or hydrogen ions. These ions are exchanged for the 
calcium or magnesium ions in the water. 9. Chlorine (and Fluorine) 10. Solids are removed by filtering water through a mesh 

screen. Smaller solids are then stuck together by chemicals so 
they fall to the bottom to be filtered out again through gravel 
bed. Microbes are removed through chlorination.11. Ensure that water is safe to drink by removing solids and 

harmful microbes. 

12. To reduce tooth decay.









































































3. Energy Calculations

1. What is the biggest error in energy measurements?
2. Describe an experiment that would measure the amount of energy released in a chemical reaction, I solution, using a 

polystyrene cup.
3. What is an exothermic reaction? Give an example.
4. What is an endothermic reaction? Give an example.
5. What is meant by bond energy?
6. What happens when bonds are broken?
7. Is bond breaking endothermic or exothermic?
8. Is bond forming endothermic or exothermic?
9. How would you calculate if an experiment is endothermic or exothermic using given bond energies?
10. What is calorimetry used for?
11. Describe how to carry out a calorimetry experiment?
12. What is the equation for energy transfer?
13. Name three disadvantages of burning fossil fuels for energy.
14. What does activation energy mean?
15. How does a catalyst affect the activation energy?
16. What type of reaction occurs between oxygen and hydrogen?
17. Name an advantage of using hydrogen as a fuel.
18. Name two disadvantages of using hydrogen as a fuel.
19. What is a fuel cell?
20. What would be an advantage of using fuel cells in vehicles?

1. Energy is lost to the surroundings 
which makes them not 100% accurate.
2. Take the temperature of the solutions 
you are reacting and ensure they are the 
same, mix them in a polystyrene cup, 
measure the end temperature and 
calculate the difference.

3. One that gives out energy to the 
surroundings, usually in the form of heat 
and usually shown by a rise in 
temperature.

4. One that takes in energy from the 
surroundings, usually in the form of heat 
and usually shown by a fall in 
temperature. 
5. The amount of energy needed to 
break a mole of a particular bond.6. Energy is taken in.
7. Endothermic.

8. Exothermic. 
9.-Add together all the bond energies for 
all the bonds in the reactants – this is the 
‘energy in’.
-Add together the bond energies for all 
the bonds in the products – this is the 
‘energy out’.
-Calculate the energy change: energy in 
– energy out.

10. Calculating the energy released by 
different fuels.

11. -Put set amount of water in copper 
can and record its temperature.
-Weigh spirit burner and lid.
-Put the spirit burner underneath the 
can, and light the wick. Heat the water, 
stirring constantly, until the temperature 
reaches, for example, 50’C.
-Put out the flame and measure the final 
temperature of the water.
-Weigh the spirit burner and lid again.

12. Energy transferred (joules)= mass of water (grams) x specific heat capacity of water (=4.2) x temperature change (‘C)
13. -They are finite.
-The produce greenhouse gases (like 
carbon dioxide) that contribute to global 
warming.
-They release sulphur dioxide that can 
cause acid rain.

14. The minimum energy needed by 
reacting particles to break their bonds. 15. They lower them.

16. Exothermic
17. It doesn’t produce any harmful waste 
products.
18. It requires special expensive engines, 
it is hard to store as it is explosive.

19. A fuel cell is an electrical cell that is 
supplied with a fuel and oxygen and uses 
energy from the reaction between them 
to generate electricity

20. They can replace petrol and diesel 
engines and they don’t produce any 
harmful products.















































































C3 chapter 4: analysis and synthesis

• 1   name a way in which you can test for positive ions? 

• 2   Which metal ions give red colours in a flame?

• 3   what are the three tests for negative ions?

• 4    why is an indicator needed in acid-alkali titrations?

• 5    name the equation to work out number of moles?

• 6    when is it necessary to use quantitative analysis? 

• 7     explain what it is meant by equilibrium? 

• 8     If a reversible reaction is exothermic one way, what is it the other way?

• 9    write a word equation for the manufacture of ammonia?

• 10   what is done in the haber process to conserve raw materials? 

• 11  why do higher pressures increase the costs of an industrial process?

• 12  what conditions are used in the haber process? 

1- flame test

2- lithium and calcium 

3- carbonate ions, halide ions and sulfate ions 

4-to show when the reaction is complete 

5- n.o of moles=mass (grams) divided by relative 
formula mass

6- when we need to know how much or the quantity of a substance in a 

sample 7- when the rates of the forward and reverse reactions of a 

reversible reaction are equal or when the amounts of reactants and 
products in a reversible reaction are constant

8- endothermic 

9- nitrogen+hydrogen(reversible reaction 
symbol) ammonia 

10- unreacted gases are recycled 

11- more energy is needed and stronger reaction vessels a pipes 

are needed which are expensive

12- 200 atmospheres of pressure, 450’c 
temperature and an iron catalyst 































































C3 chapter 5: organic chemistry
1. Name and give the structural formula of the first three members of the series of alcohols.

2. Name and give the structural formula of the carboxylic acids with three carbon atoms in its molecule.

3. Draw the displayed formula of ethyl ethanoate.

4. What properties make ethanol a useful solvent?

5. Describe what happens when a small piece of sodium is added to some ethanol in a beaker.

6. Why does a glass of beer containing 5% ethanol turn sour after being exposed to air for twelve hours?

7. Describe one reaction of ethanoic acid which is similar to the reactions of all other acids.

8. Ethanol and ethanoic acid can react together to produce an ester. Name the ester and describe the 
conditions used for the reaction.

9. Suggest why ethyl butanoate is added to some fruit drinks?

10. Suggest one advantage and one disadvantage of using ethanol as an alternative to petrol.

11. I have an aqueous solution of hydrochloric acid and ethanoic acid with the same concentration. What test 
can I do to tell which is the ethanoic acid?

12. Write a balanced symbol equation for complete combustion of propanol.

1) Methanol: CH3OH 
Ethanol:  CH3CH2OH
Propanol: CH3CH2CH2OH

2) Propanoic Acid: 
CH3CH2COOH
4) Dissolves in many substances
Mixes with water
Evaporates easily(volatile) 

5) Reacts or fizzes to 
produce hydrogen.

6) Microbes in the air cause 
oxidation of ethanol to produce 
ethanoic acid. Ethanoic acid is in 
vinegar which makes the beer 
taste sour.

7) Reacts with carbonates to produce 
carbon dioxide, salt and water
Reacts with metals to produce 
hydrogen and a salt.
Reacts with bases/alkali to produce a 
salt and water

8) Ethyl ethanoate 
Sulfuric acid catalyst and 
heat the mixture.

9) Esters have a fruity 
flavour
10) Advantages:
• Uses renewable resources 
• Carbon Neutral

10) Disadvantages:
• Need food crops/ land for 

production.

11) Test with universal 
indicator or pH meter. 
Ethanoic Acid has a higher pH.
Or add a metal, carbonate and 
ethanoic acid  reacts slower.

12) 2C3CH2CH2OH(l) + 9O2(g) → 6CO2(g) + 8H2O(l)






























