
Khemistry model answers                      Paper 1 

 

Unit 1 Atomik structure and the periodic table's 

Q.1 Describe key steps in the development of the atomik model's                              (5 

marks) 

• Originally atom’’s were thought to be tiny indivisible sphere’s 

• Electron’s were discovered 

• The plum pudding model was proposed – atoms’ are a ball of positive charge with 

embedded electron’s 

• The alpha scattering experiment suggested atoms are mostly empty space with a 

small, dense, charged nucleus 

• Bohr said electrons orbited in shells 

• Chadwick discovered the existence of neutron’s about 20 years after proton’s 

Q.2 Explain how Chadwick’s work led to a better understanding of isotope’s                             

(3 marks) 

• Chadwick discovered neutrons 

• Isotopes have the same number of protons 

• But a different number of neutrons 

Q.3 Explain how Mendeleev developed his periodic table's                                                               

(3 marks) 

• Arranged elements in order of atomic weight 

• Left gaps for undiscovered elements 

• Swapped position of some elements to match group properties 

Q.4 Explain why reactivity increases going down group 1                                           (3 marks) 

• Outer electron energy level (shell) furthermore away from the positive nucleus 

• Outer electron more shielded from the nucleus 

• More easily lost 

Q.5 Describe differences in atomic structure for the isotopes of carbon: 

                                       (6 marks) 

• All have 6 protons in the nucleus 

• Have 6, 7 and 8 neutrons in the nucleus 

• All have 6 electrons; 2 electrons in first shell, 4 electrons in second shell 

 

 

 

 



 

 

Unit 2 Bonding, structure and the properties of matter 

Q.1 Explain the ionic bonding between lithium and fluorine in the compound lithium 

fluoride                                                                                                                                   (4 marks) 

• Lithium loses an electron 

• To form a positively charged ion 

• Fluorine gains an electron  

• To form a negatively charged ion 

• Electrostatic attraction between oppositely charged ions 

Q.2 Describe metallic bonding                                                                  (3 marks) 

• Outer shell electrons are delocalised 

• Strong electrostatic attraction  

• Between electrons and (positively charged) metal ions 

Q.3 Explain why ionic compound/giant covalent compound/metal has a high melting point                                                         

(3 marks) 

• Giant lattice structure/giant structure 

• Requires a lot of energy 

• To break the strong ionic/covalent/metallic bonds 

Q.4 Explain why ammonia, NH3, is a gas at room temperature                            (3 marks) 

• Small molecules 

• Weak intermolecular forces 

• Require little energy to break 

Q.5 Explain why graphite conducts electricity                             (3 marks) 

• Each carbon atom forms 3 bonds 

• So delocalised electrons 

• Can move freely throughout the structure 

Q.6 Explain why a solid ionic compound such as sodium chloride does not conduct electricity, but 

molten sodium chloride does.                                                 (4 marks) 

• In a solid 

• Ions in a fixed position 

• In a liquid 

• Ions can move freely 

• Electric current is a flow of charged particles 

Q.7 Describe three limitations of using small solid spheres to represent particles in solids, liquids 

and gases.                                                                                  (3 marks) 

• Particles are not solid/spherical 

• 2-D representation but materials are 3-D 

• Cannot show forces between particles 

Q.8 Explain why metal alloys are harder than pure metals                      (3 marks) 



• Atoms other than metal 

• Distort the layered structure of the metal 

• Preventing layers of atoms from sliding over one another 

Q.9 Compare the structure and bonding of the three compounds: carbon dioxide, silicon dioxide 

and sodium chloride                           (6 marks) 

• Carbon dioxide: strong covalent bonds between carbon and oxygen atoms, simple molecules 

with weak intermolecular forces of attraction 

• Silicon dioxide: strong covalent bonds between silicon and oxygen atoms, giant structure 

where each silicon atom forms 4 bonds 

• Sodium chloride: ions of sodium and chlorine have positive/negative charges that have 

strong electrostatic force of attraction. Giant lattice structure. 

Q.10 Explain why the boiling point of halogens increases going down the group               (3 marks) 

• Carbon dioxide: strong covalent bonds between carbon and oxygen atoms, simple molecules 

size of the molecules increases 

• So intermolecular forces increase 

• So more energy is needed to overcome the intermolecular forces. 

 

Unit 3 Quantitative chemistry 

Q.1 Explain why it is not always possible to obtain the calculated amount of a product 

from a chemical reaction.                                      (3 marks)  

• The reaction might not go to completion because it is reversible 

• Some product might be lost when separated from the reaction mixture 

• Some reactants may react in unexpected ways 

Q.2 Explain why it is important in industry to use reactions with a high atom economy         

(2 marks) 

• Allows more sustainable development 

• More cost effective 

• Fewer waste products to dispose of 

 

 

Unit 4 Chemical changes 

Q.1 Describe how to find the position of a unknown metal in a reactivity series using 

copper sulfate solution                            (4 marks) 

• Add unknown metal to copper sulfate solution 

• Measure temperature change 

• Compare to temperature change for other metals 

• Fair comparison idea e.g. same volume of solution, same cons=centration of 

solution, same mass of metal 

 



 

 

Q. 2 Describe how to make a pure dry sample of copper sulfate                 (6 marks) 

• React copper oxide/copper hydroxide 

• With sulfuric acid 

• Use excess copper oxide 

• Stir/heat in water bath 

• Filter off excess coper oxide 

• Crystallize copper sulfate (at a low temperature) 

Q.3 Describe how universal indicator is used to measure the pH of a substance    (3 marks) 

• Range of colours 

• Green neutral 

• Red (strong) acid, purple (strong) alkali 

• Different colours for pH 0 – 14 

 

Q.4 Hydrochloric acid, HCl, is a strong acid. Ethanoic acid, CH3COOH, is a weak acid. 

Explain the difference.                               (3 marks) 

• A strong acid completely ionises in solution 

• A weak acid does not completely ionise 

• So a strong acid produces more hydrogen ions per unit volume 

Q.5 Lithium bromide is an ionic substance. Describe what happens during the electrolysis 

of lithium bromide                  (4 marks) 

• Positive lithium/metal ions 

• Are attracted to the (negative) cathode 

• And gain electrons/are reduced 

• Negative bromide ions  

• Are attracted to the (positive) anode 

• And lose electrons/are oxidised 

Q.6 Describe in detail how pure aluminium metal is produced from aluminium oxide 

(4 marks) 

• Aluminium oxide is dissolved in cryolite 

• To lower its melting point 

• Aluminium ions 

• Are attracted to the (negative cathode) 

• Anode made from graphite 

• This replaced regularly as it reacts with oxygen 

Q.7 Explain why the graphite anode need to be replaced often for the production of 

aluminium by electrolysis of aluminium oxide    (4 marks) 

• Oxygen produced at the anode 



• Oxygen reacts with the carbon anode 

• Making carbon dioxide 

• So the anode wears away 

Unit 5 Energy changes 

Q.1 Explain why combustion reactions are exothermic in terms of bond breaking and 

formation                      (3 marks) 

• Energy is required to break the bonds in the reactants 

• Energy is released when forming bonds in the products 

• Overall, more energy is released in bond formation than is required in bond breaking 

Q.2 Describe the differences between non-rechargeable batteries and rechargeable 

batteries                        (3 marks) 

• In non-rechargeable batteries chemical reactions stop when one of the reactants is 

used up 

• In rechargeable batteries chemical reactions are reversed 

• When an external electric current is supplied 

Q.3 Describe how fuel cells work and evaluate their use    (4 marks) 

• An external source of fuel (hydrogen) and oxygen/air 

• Fuel is oxidised electrochemically 

• To produce a potential difference 

• Overall reaction is the oxidation of hydrogen to produce water 

• So no increase in greenhouse gases 

• No other polluting products 

 


