Chemistry 6 mark questions






CGP
Crude oil is a mixture of many different hydrocarbons.
It can be separated out into fractions using a fractionating column.
Describe how the process of separating crude oil using fractional distillation and explain how it works.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
Crude oil is a mixture of many different hydrocarbons. It can be separated out into fractions using a fractionating column. Describe how the process of separating crude oil using fractional distillation and explain how it works.
0 marks:	No relevant points are made.
1-2 marks:	A brief outline of the process of separating crude oil by fractional distillation is given. The answer contains little or no explanation of how the process works.
3-4 marks:	Some description of the process of separating crude oil by fractional distillation is given. The answer contains some explanation of how the process works. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of the process of separating crude oil by fractional distillation is given. The answer contains a full explanation of how the process works. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Crude oil is heated until it turns into a gas. The gases enter a fractionating column.
A fractionating column has a temperature gradient. It is hot at the bottom and cold at the top.
The large hydrocarbons have high boiling points, so they turn back into liquids early on and drain out near the bottom of the column.
The small hydrocarbons have low boiling points, so they turn back into liquids near the top of the column, where it is cooler.
This separates the oil out into fraction. Each fraction contains a mixture of hydrocarbons with similar boiling points.
The large hydrocarbons have high boiling points because they have strong intermolecular forces holding their molecules together, so lots of energy is needed to overcome these forces.
The small hydrocarbons have lower boiling points because they have weaker intermolecular forces holding their molecules together. Not as much energy is needed to overcome these forces.

CGP
The Earth’s atmosphere has evolved gradually over billions of years.
Describe one theory for how the present day atmosphere evolved to have its current levels of oxygen, nitrogen and carbon dioxide.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
The Earth’s atmosphere has evolved gradually over billions of years.
Describe one theory for how the present day atmosphere evolved to have its current levels of oxygen, nitrogen and carbon dioxide.
0 marks:	No relevant points are made.
1-2 marks:	A brief outline of how the present day atmosphere evolved, with reference to at least one of carbon dioxide, nitrogen and oxygen.
3-4 marks:	Some description of how the present day atmosphere evolved with reference to at least two of carbon dioxide, nitrogen and oxygen. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of how the present day atmosphere evolved, with reference to carbon dioxide, nitrogen and oxygen. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Volcanic eruptions released gases from inside the Earth. This degassing released mainly carbon dioxide but also steam and ammonia. When things settle down the early atmosphere was mostly carbon dioxide and water vapour.
The water vapour condensed to form the oceans.
A lot of the carbon dioxide dissolved into the oceans.
Green plants evolved. As they photosynthesised they removed carbon dioxide and produced oxygen.
Thanks to the plants the amount of oxygen in the air built up. Much of the carbon dioxide got locked up in sedimentary rocks and fossil fuels.
Nitrogen gas was put into the atmosphere by ammonia reacting with oxygen, and nitrogen gas being released by denitrifying bacteria. Nitrogen gas gradually built up in the atmosphere because it is unreactive, so it was being made but not broken down.
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B1C1P1 Specimen - F

Cracking is a process that is done in an oil refinery. 
Look at the table of information about different fractions found in crude oil. 
The fractions contain hydrocarbon molecules. 
The fractions at the top of the table have smaller molecules than the fractions at the bottom. 
	fraction 
	amount supplied in crude oil in tonnes 
	amount needed in tonnes 

	liquefied petroleum gases 
	13 
	12 

	petrol 
	10 
	15 

	diesel 
	10 
	18 

	paraffin 
	25 
	20 

	heating oil 
	20 
	25 

	bitumen 
	22 
	10 


Crude oil contains too much of some fractions and not enough of other fractions. 
The manager of the oil refinery needs to make some decisions. 
She needs to decide the conditions to use and the fractions to be cracked. 
What conditions should the manager use and how does she use the information in the table to decide which fractions should be cracked? 
The quality of written communication will be assessed in your answer to this question. 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
....................................................................................................................................................... [6] 
[Total: 6]


Mark Scheme:
	Level 3 
Answer identifies both conditions needed for cracking and applies knowledge of cracking to explain that the decision should be based on both matching supply and demand and molecule size, with examples given from the table. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks)
Level 2 
Answer identifies at least one correct condition and applies limited knowledge of cracking to explain why at least one fraction from the table could be cracked. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks)
Level 1 
Answer includes one condition and some idea about using cracking to make more useful products. Answer may be simplistic. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks)
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit. 
(0 marks)
	6 
	relevant points include: 
cracking needs a high temperature / heating 
cracking needs a catalyst / use of zeolite 

cracking converts large hydrocarbon molecules into smaller ones 
cracking converts less useful hydrocarbons into more useful hydrocarbons 
cracking converts named fractions that are in excess into named fractions that are in short supply e.g. bitumen or paraffin into petrol or diesel 
the table shows that petrol and diesel are in short supply 
the table shows that bitumen and paraffin are in excess and that these are large molecules 






B1C1P1 Specimen – H

Cracking is an important reaction that takes place within an oil refinery. 
Cracking converts large hydrocarbon molecules into more useful smaller hydrocarbon molecules. 
Look at the displayed formula for hexadecane. 
[image: ]
The cracking of hydrocarbons, such as hexadecane, produces many different products and is a very important reaction in an oil refinery. 
Explain why using chemical equations. 
The quality of written communication will be assessed in your answer to this question. 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
............................................................................................................................................................ 
........................................................................................................................................................[6] 
[Total: 6] 


Mark Scheme
	Applies understanding of cracking to explain, using symbol equations, the possible products made during cracking of hexadecane including a clear indication as to why cracking can make many products. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks)
Level 2 
Limited application of understanding of cracking to explain, using word or symbol equations, the importance of some of the products formed. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks)
Level 1 
Answer attempts an explanation to include at least one reason for cracking and an idea of possible products. Answer may be simplistic. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks)
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit. 
(0 marks)
	6 
	relevant points include: 
Cracking produces smaller alkene and alkane molecules 
Cracking produces hydrogen 
The alkenes made are a source of polymers 
The alkanes made can be used as petrol 
Cracking enables oil refinery to balance supply with demand 
Equations can be word or symbol equations e.g. 

hexadecane octane + octene 
C16H34 C8H18 + C8H16 
Equations can use molecular, structural or displayed formulae 
Get many products because any of the carbon-carbon bonds in hexadecane can break 
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CGP
Describe how electrolysis is used to purify copper.
In your answer you should construct the equations for the oxidation and reduction reactions that happen at the anode and the cathode.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
Describe how electrolysis is used to purify copper.
In your answer you should construct the equations for the oxidation and reduction reactions that happen at the anode and the cathode.
0 marks:	No relevant points are made.
1-2 marks:	A brief description of how electrolysis is used to purify copper is given. An attempt is made to construct the oxidation and reduction equations but they’re both incorrect.
3-4 marks:	Some description of how electrolysis is used to purify copper is given. An attempt is made to construct the oxidation and reduction equations, but they may not be entirely correct. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed explanation of how electrolysis is used to purify copper is given. The equation for both oxidation and reduction are constructed correctly. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Oxidation and reduction equations:
Oxidation (at the anode): Cu  Cu2+ + 2e-
Reduction (at the cathode): Cu2+ + 2e-  Cu
How the process works:
A piece of impure copper is used as the anode.
A small piece of pure copper is used as the cathode.
Copper sulphate solution is used as the electrolyte.
When the current flows, electrons are pulled off the copper atoms at the anode. They go into solution as Cu2+ ions. The anode loses mass as the impure copper dissolves.
At the cathode Cu2+ ions gain electrons to become copper atoms. The cathode gains mass as pure copper is deposited there.
The impurities are left as a sludge at the bottom of the tank.

CGP
Ammonia can be produced using the Haber process. This process uses the elements nitrogen and hydrogen to make ammonia.
The table below shows the conditions that are used for the Haber process in industry.
	Pressure
	High (200 atmospheres)

	Temperature
	450oC

	Catalyst
	Iron



Explain why these conditions are used in the Haber process.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
Ammonia can be produced using the Haber process. This process uses the elements nitrogen and hydrogen to make ammonia.
The table below shows the conditions that are used for the Haber process in industry.
	Pressure
	High (200 atmospheres)

	Temperature
	450oC

	Catalyst
	Iron


Explain why these conditions are used in the Haber process.
0 marks:	No relevant points are made.
1-2 marks:	A brief explanation is given of why at least one of the conditions in the table is used in the Haber process.
3-4 marks:	Some explanation is given of why at least two of the conditions in the able are used in the Haber process. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed explanation is given of why all three of the conditions in the table are used in the Haber process. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Pressure:
A high pressure is used because high pressure favours the forward reaction (producing ammonia from nitrogen and hydrogen).
Using a high pressure increases the percentage yield of ammonia.
Temperature:
High temperature favours the reverse reaction (where ammonia breaks up into nitrogen and hydrogen). 
Using high temperatures would decrease the percentage yield of ammonia.
However, lowering the temperature would slow the reaction rate down too much.
450oC is a compromise/the optimum temperature. It gives a fast reaction rate and a reasonable percentage yield.
Catalyst:
The iron catalyst increases the rate of reaction, which gets it to the equilibrium proportions more quickly.
Without the catalyst, the temperature would have to be raised to increase the reaction rate. Doing this would decrease the percentage yield of ammonia.
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Mark Scheme:
	Level 3 
Detailed description of Earth structure, including all the main parts of the Earth, and the effects of plate movement. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks) 
Level 2 
Limited description of Earth structure with some reference to the effects of plate movement. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks) 
Level 1 
Identifies some parts of the Earth and recognises that tectonic plates move. Answer may be simplistic. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks) 
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit. 
(0 marks) 
	6 
	Relevant points include: 
Earth is a sphere 
Earth is made up of core, thin, rocky crust and mantle 
core contains iron 
beneath the surface there is molten rock called magma 
tectonic plates move (very slowly or about 2.5cm per year) 
tectonic plate movement causes volcanoes 
tectonic plate movement causes earthquakes 
idea of over millions of years movement results in the formation of continents 

allow tectonic plate movement causes mountain ranges to be formed 
allow higher level answers involving convection currents in the mantle, that crust is less dense than the mantle or a description of the lithosphere 





B2C2P2 Specimen H

The surface of the Earth is made up of tectonic plates. 
The plates move very slowly. 
A process called subduction can happen at plate boundaries. 

Describe the theory of plate tectonics and use it to explain how subduction happens. 
The quality of written communication will be assessed in your answer to this question. 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
.................................................................................................................................................[6] 


Mark Scheme:
	Level 3 
A comprehensive answer which accurately describes convection currents in the mantle and gives a thorough explanation of subduction. All information in answer is relevant, clear, organised and presented in a structured and coherent format. Specialist terms are used appropriately. Few, if any, errors in grammar, punctuation and spelling. 
(5-6 marks)
Level 2 
Answer describes how plates move and gives a partial explanation of subduction, recognising the types of plate involved. For the most part the information is relevant and presented in a structured and coherent format. Specialist terms are used for the most part appropriately. There are occasional errors in grammar, punctuation and spelling. 
(3-4 marks) 
Level 1 
A simplistic description, which recognises the relative densities of tectonic plates and the mantle and attempts a simplistic explanation of subduction. There may be limited use of specialist terms. Errors of grammar, punctuation and spelling prevent communication of the science. 
(1-2 marks)
Level 0 
Insufficient or irrelevant science. Answer not worthy of credit. 
(0 marks)
	6 
	Relevant points include: 
lithosphere made of tectonic plates 
energy transfer through convection currents in the semi-rigid mantle causing plate movement 
tectonic plates less dense than mantle 
oceanic crust more dense than continental crust 

collision between oceanic plates and continental plates leads to subduction 
subduction is one plate going underneath the other 
partial melting occurs 
plates cooler at ocean 
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CGP
The table below contains information about some of the properties of diamond and graphite.
	
	Hardness
	Melting point
	Conducts electricity?

	Diamond
	Hard
	High
	No

	Graphite
	Soft
	High
	Yes



Explain these properties of diamond and graphite in terms of their structure and bonding.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)


Mark Scheme:
The table below contains information about some of the properties of diamond and graphite.
	
	Hardness
	Melting point
	Conducts electricity?

	Diamond
	Hard
	High
	No

	Graphite
	Soft
	High
	Yes



Explain these properties of diamond and graphite in terms of their structure and bonding.
0 marks:	No relevant points are made.
1-2 marks:	A brief attempt is made to explain one or two of these properties in terms of structure and bonding.
3-4 marks:	Some explanation of three of four of the properties, in terms of their structure and bonding is given. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed explanation of five or all of the properties, in terms of their structure and bonding, is given. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Diamond:
Each carbon atom in diamond forms four covalent bonds in a rigid giant covalent structure, which makes diamond really hard.
Because it is made up of lots of covalent bonds, which take a lot of energy to break, diamond has a very high melting point.
Each carbon atom in diamond forms four covalent bonds, so there are no free electrons. This is why diamond doesn’t conduct electricity.
Graphite:
Each carbon atom in graphite forms three covalent bonds, creating sheets of carbon atoms that can slide over each other. The carbon layers are only held together weakly, which is what makes graphite soft and slippery.
The covalent bonds between the carbon atoms, which take a lot of energy to break, give graphite a very high melting point.
Only three out of each carbon’s four outer electrons are used in bonds, so graphite has lots of free electrons and can conduct electricity.
CGP
Beth has a sample of pure ethanol. She decides to do an experiment t find out how much energy ethanol produces when it is burnt as a fuel.
Describe how Beth could carry out her experiment using a calorimeter.
In your answer give one way she could make her experiment reliable.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)






Mark Scheme:
Beth has a sample of pure ethanol. She decides to do an experiment t find out how much energy ethanol produces when it is burnt as a fuel.
Describe how Beth could carry out her experiment using a calorimeter.
In your answer give one way she could make her experiment reliable.
0 marks:	No relevant points are made.
1-2 marks:	A brief description of how to carry out the calorimeter experiment is given. There is not mention of how to make the experiment more reliable.
3-4 marks:	Some description of how to carry out the calorimeter experiment and how to make the experiment more reliable is given. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A detailed description of how to carry out the calorimeter experiment and how to make the experiment more reliable is given. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
The fuel/ethanol is placed in the spirit burner.
The burner and the fuel are weighed.
A set amount of water is measured out and put into a copper calorimeter.
The initial temperature of the water is measured.
The spirit burner is placed underneath the calorimeter and the fuel/ethanol is burnt.
Then the heat from the burner has made the water temperature rise by 20-30oC, the spirit burner is blown out and a note of the highest temperature the water reaches is taken.
The burner and the fuel are reweighed.
The experiment is repeated several times to make it reliable.
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Colin and Ann want the reaction to go faster.
They do not want to change the volume of acid or mass of zinc.
They say that they could:
 increase the temperature of the hydrochloric acid
 increase the concentration of the hydrochloric acid
 use powdered zinc instead of lumps of zinc.
Explain, using the reacting particle model, why two of these methods increase the rate of
this reaction.
 The quality of written communication will be assessed in your answer to this question.

.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
.....................................................................................................................................................
................................................................................................................................................ [6]
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CGP
In 1864 Newlands first attempted to put the chemical elements into a table.
In 1869 Mendeleev created his own periodic Table of Elements.
Describe the evidence that Newlands and Mendeleev used to develop their tables. Explain how further evidence confirmed Mendeleev’s ideas.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)






Mark Scheme:
In 1864 Newlands first attempted to put the chemical elements into a table.
In 1869 Mendeleev created his own periodic Table of Elements.
Describe the evidence that Newlands and Mendeleev used to develop their tables. Explain how further evidence confirmed Mendeleev’s ideas.
0 marks:	No relevant points are made.
1-2 marks:	A brief description of the evidence that Newlands or Mendeleev used to develop there table is given. An attempt is made to explain how one piece of further evidence confirmed Mendeleev’s ideas.
3-4 marks:	Some description of the evidence that Newlands and Mendeleev used to develop their tables is given. The answer also includes some explanation of how two pieces of further evidence confirmed Mendeleev’s idea. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of the evidence that Newlands and Mendeleev used to develop their tables is given. The answer also includes a clear and detailed explanation of how three pieces of further evidence confirmed Mendeleev’s ideas. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Newlands’ table:
Newlands noticed that every eighth element had similar properties, so he listed the known elements in rows of seven.
Mendeleev’s table:
Mendeleev put the element in order of atomic mass.
Mendeleev knew that some elements had similar properties so he left gaps to keep them in the same vertical groups.
Further evidence for Mendeleev’s table:
When new elements were discovered they fitted the patterns that Mendeleev had predicted.
He later discovery that each element has an atomic number one more than the previous element in the table fitted with his ideas.
The later discovery about the way that electrons are arranged in an atom (two in the first shell, eight in the second and third) matched the pattern Mendeleev’s table (two elements in the first row, eight in the second and third rows).



CGP
Sodium chloride has the following physical properties:
· High melting point.
· Lower melting point than magnesium oxide.
· It conducts electricity when dissolved in solution or when molten, but not when solid.
Explain these physical properties of sodium chloride in terms of structure and bonding.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)





Mark Scheme:
Sodium chloride has the following physical properties:
· High melting point.
· Lower melting point than magnesium oxide.
· It conducts electricity when dissolved in solution or when molten, but not when solid.
Explain these physical properties of sodium chloride in terms of structure and bonding.
0 marks:	No relevant points are made.
1-2 marks:	A brief explanation of one of the physical properties of sodium chloride in terms of its structure and bonding given.
3-4 marks:	Some explanation of at least two of the physical properties of sodium chloride in terms of its structure and bonding given.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed explanation of all three of the physical properties of sodium chloride in terms of its structure and bonding given.  The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
High melting point:
Sodium chloride has a giant ionic structure. There is a very strong attraction between the oppositely charged ions in the structure. To break bonds between the ions requires a lot of energy to overcome the attractive forces, so it has a high melting point.
Lower melting point than magnesium oxide:
Sodium chloride (NaCl) is made Na+ and Cl- ions. Magnesium oxide MgO) is made of Mg2+ ions and O2- ions, which have double the charge of the ions in sodium chloride. This means the attraction between the ions in sodium chloride is easier to overcome, so it has a lower melting point.
Cl- ions are also larger than O2- ions, so the ions in sodium chloride pack together less closely. This also makes the attraction between them easier to overcome and so sodium chloride has a lower melting point.


Properties of ionic substances - CR
1. Lithium chloride, LiCl, has a lower melting point that Calcium oxide, CaO.  Both conduct electricity when dissolved in water or molten, but not when solid. 
Explain these properties in terms of the structure and bonding of each substance.
The quality of written communication will be assessed in your answer to this question.
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..................................................................................................................................................................
..............................................................................................................................................[6 marks]
Mark Scheme: 
Students could mention the following:  
Electrical conductivity:
In solid LiCl and CaO the ions are fixed in place.
The ions cannot move around so cannot conduct electricity.  
When molten or dissolved in solution the ions are free to move, so they can conduct electricity.
Melting points:
LiCl is made of Li+ and Cl- ions.
CaO is made of Ca2+ and O2- ions.  
The ions in CaO have double the charge of the ions in LiCl.
The force of attraction between the ions in LiCl is therefore smaller than that in CaO (owing to the smaller charges). 
The force of attraction between the ions in LiCl is therefore easier to overcome.
[Level 0]
Insufficient or irrelevant science.  Answer not worthy of credit.			
(0 marks)
[Level 1]
Explanation of the electrical conductivity of either LiCl or CaO when molten/dissolved or when solid given.
Quality of written communication impedes the communication of science at this level.	          
(1-2 marks)
[Level 2]
Explanation of the electrical conductivity of LiCl and CaO when molten/dissolved and when solid given.  An attempt made to explain the difference in melting point between LiCl and CaO.
The answer has a logical structure and spelling, punctuation and grammar are mostly correct.   
(3-4 marks)
[Level 3]
Detailed explanation of the electrical conductivity of LiCl and CaO when molten/dissolved and when solid given.  Correct explanation of the difference in melting point between LiCl and CaO outlined.
The answer has a logical structure and uses correct spelling, punctuation and grammar.(5-6 marks)

Development of the Theory of the Atom – CR  
1. Explain the significance of the work of Dalton, J.J Thompson, Rutherford and Bohr in the development of the theory of atomic structure.
		You may want to:
· State what each theory was.
· Describe how each model of the atom was different from the previous one.
· Explain the importance of any unexpected results in the development of the theory.

............................................................................................................................................
............................................................................................................................................
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...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................[6 marks]

Mark scheme
History of the theory:
Dalton proposed that atoms of the same element were the same.
Dalton proposed that an atom could be split no further.
J.J Thompson discovered the electron.
Rutherford discovered an atom had a dense centre called the nucleus.
Bohr determined that electrons occupied orbitals.
How science works:
The theory changed as new evidence was found.
Science explanations are provisional but more convincing when predictions are later confirmed.
Geiger and Marsden’s (names not required) experiment led to unexpected results, which led to the theory of the nuclear atom.

[Level 0]
Insufficient or irrelevant science.  Answer not worthy of credit.															(0 marks)
[Level 1]
Two stages of the development of the theory of the atom (including names of scientists responsible) described correctly or one description of ‘how science works’ given.
Quality of written communication impedes the communication of science at this level.	          
(1-2 marks)
[Level 2]
All four stages of the development of the theory of the atom (including names of scientists responsible) described correctly and one description of ‘how science works’ given.
The answer has a logical structure and spelling, punctuation and grammar are mostly correct.   
(3-4 marks)
[Level 3]
All four stages of the development of the theory of the atom (including names of scientists responsible) described correctly and one description of ‘how science works’ given.
In addition, an explanation of the effect of unexpected results on the theory given.
The answer has a logical structure and uses correct spelling, punctuation and grammar.
(5-6 marks)

Flame tests -CR
1.	John and Leah do some flame tests.
	They test the chemicals in three bottles.
	One bottle contains sodium chloride, another potassium chloride and a third lithium chloride.
	The labels are missing from the bottles.
	John and Leah want to find out which chemical each bottle contains.
 
(a)	Describe how they do a flame test.
	You should include
•	details of the equipment and the procedure used
•	the results they would get for each chemical.
	You may wish to draw a labelled diagram to help your answer.
	The quality of written communication will be assessed in your answer to this question.


........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
[6 marks]


Mark scheme - this question only covers up to grade C material
Students could mention the following:

Moisten a flame test wire (wire loop/nichrome wire)with water or HCl.

Dip the flame test wire into the solid sample.

Place the flame test wire into a blue Bunsen flame.

Lithium will produce a red flame.

Sodium will produce a yellow flame.

Potassium will produce a lilac flame.

[Level 0]
Insufficient or irrelevant science.  Answer not worthy of credit.					
(0 marks)
[Level 1]
One aspect of the procedure correctly described or at least one flame colour correctly described.
Quality of written communication impedes the communication of science at this level.	          
(1-2 marks)
[Level 2]
Two or more aspects of the procedure correctly described and at least two flame colours correctly described,
The answer has a logical structure and spelling, punctuation and grammar are mostly correct.   
(3-4 marks)
[Level 3]
All aspects of the procedure correctly described and all flame colours correctly described.
The answer has a logical structure and uses correct spelling, punctuation and grammar.
(5-6 marks)


B4C4P4 Specimen – F
Titanium, Ti, atomic number 22, is used to make the wings of some aeroplanes.
Predict four physical properties of titanium.
Explain why you make your predictions and relate the properties to the use of titanium in making aeroplane wings.
 The quality of written communication will be assessed in your answer to this question.
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
........................................................................................................................................................ [6]
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B4C4P4 Specimen – H
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Describe and explain the relationship between atomic radii and melting points of the elements in Group 1. Include in your answer predictions for the atomic radius and melting point of rubidium. 
The quality of written communication will be assessed in your answer to this question. 
..................................................................................................................................................... 
..................................................................................................................................................... 
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..................................................................................................................................................... 
..................................................................................................................................................... 
..................................................................................................................................................... 
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..................................................................................................................................................... 
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Mark Scheme
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C4C5C5 specimen higher

Describe and explain the relationship between atomic radii and melting points of the elements in Group 1. Include in your answer predictions for the atomic radius and melting point of rubidium. 
The quality of written communication will be assessed in your answer to this question. 
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NC
Compare the reactivity patterns of reactivity in group 1 and group 7.
The quality of written communication will be assessed in your answer to this question.
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
..........................................................................................................................................................................................................................................
[6 marks]


Mark scheme - this question only covers up to grade C material
Students could mention the following:

Reactivity increases down group 1
Ease of losing an electron increases down group 1
Nuclear attraction down group one is weakened because nuclear radius increases, and electron shielding/number of shells increases.

Reactivity decreases down group 7
Ease of gaining an electron decreases
Nuclear attraction down group 7 decreases because nuclear radius increases, and electron shielding/number of shells increases.
[Level 0]
Insufficient or irrelevant science.  Answer not worthy of credit.					
(0 marks)
[Level 1]
Identifies the reactivity pattern of grp 1 as increasing down group one, and decreasing down group 7
Quality of written communication impedes the communication of science at this level.	          
(1-2 marks)
[Level 2]
Explaining either group 1 or 7, or describing the pattern in group 1 and 7
The answer has a logical structure and spelling, punctuation and grammar are mostly correct.   
(3-4 marks)
[Level 3]
Explaining the reactivity pattern in both group 1 and 7.
The answer has a logical structure and uses correct spelling, punctuation and grammar.
(5-6 marks)

[bookmark: _GoBack]

CGP
The contact process is used to make sulphuric acid.
One of the reactions involved in the contact process is shown below:
[image: ]
2SO2(g) + O2(g)  2SO3(G)
This reaction is exothermic.
Describe the three conditions that are used in the contact process and explain why these conditions are used.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
.....................................................................................................................................................................................................................................................................................................................................................................................................................
.......................................................................................................................................
(6 marks)



Mark Scheme:
The contact process is used to make sulphuric acid.
One of the reactions involved in the contact process is shown below:[image: ]
2SO2(g) + O2(g)  2SO3(G)
This reaction is exothermic.
Describe the three conditions that are used in the contact process and explain why these conditions are used.
0 marks:	No relevant points are made.
1-2 marks:	A brief outline of one of the conditions used in the contact process is given. Little or no explanation of why the condition is used is given.
3-4 marks:	A good description of at least two if the conditions used in the contact process is given. A brief explanation of why these conditions are used is also given.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of all three of the conditions used in the contact process is given. A full explanation of why these conditions are used is also given.  The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Temperature:
The contact process is carried out at a temperature of 450oC.
Forming sulphur trioxide from sulphur dioxide is exothermic. So reducing the temperature will increase the yield of sulphur trioxide.
But reducing the temperature slows the reaction down.
A medium temperature of 450oC is used as a compromise – to get quite a high yield quite quickly.
Pressure:
The contact process is carried out at a pressure of 1 atmosphere.
There are two moles of product compared to three moles of reactant. So increasing the pressure would increase the yield of sulphur trioxide. But increasing the pressure is expensive, so atmospheric pressure is used.
Catalyst:
During the contact process a vanadium pentoxide (V2O5) catalyst is also used.
The catalyst increases the rate of reaction (but it doesn’t change the position of equilibrium).


CGP
Ryan carried out some simple tests on samples of 1 mol/dm3 hydrochloric acid and 1 mol/dm3 ethanoic acid. The results are shown in the table below.
	Test
	1 mol/dm3
Hydrochloric acid
	1 mol/dm3
Ethanoic acid

	pH from Universal indicator test
	0
	2.4

	Add magnesium ribbon
	Gas bubbles released rapidly
	Gas bubbles released slowly

	Test for electrical conductivity
	high
	Moderate/low



Explain the differences in the results between hydrochloric acid and ethanoic acid for the tests that Ryan carried out.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 

..................................................................................................................................................................................................................................................................................................................................................................................................................... .....................................................................................................................................................................................................................................................................................................................................................................................................................
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(6 marks)


Mark Scheme:
Ryan carried out some simple tests on samples of 1 mol/dm3 hydrochloric acid and 1 mol/dm3 ethanoic acid. The results are shown in the table below.
	Test
	1 mol/dm3
Hydrochloric acid
	1 mol/dm3
Ethanoic acid

	pH from Universal indicator test
	0
	2.4

	Add magnesium ribbon
	Gas bubbles released rapidly
	Gas bubbles released slowly

	Test for electrical conductivity
	high
	Moderate/low


Explain the differences in the results between hydrochloric acid and ethanoic acid for the tests that Ryan carried out.
0 marks:	No relevant points are made.
1-2 marks:	A brief attempt is made to explain one of the differences in the test results shown in the table.
3-4 marks:	Some explanation is given of at least two of the difference in the test results shown in the table. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed explanation is given of all three differences in the test results shown in the table. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
pH:
Ethanoic acid has a higher pH than hydrochloric acid because it is a weaker acid. Strong acids ionise completely in water. This means every molecule of acid releases a hydrogen ion. Weak acids do not fully ionise. The pH of an acid is a measure of the concentration of H+ ions in the solution, so weaker acids will have a higher pH.
Reactivity:
Ethanoic acid reacted with the magnesium ribbon more slowly than hydrochloric acid because it has a lower concentration of H+ ions. This means that the collision frequency between the reactants was lower.
Electrical conductivity:
Ethanoic acid had a lower electrical conductivity than hydrochloric acid because it has a much lower concentration of ions. The ions carry the charge through acid solutions as they move more.
The lower the concentration of ions, the less charge can be carried.

Titration - CR
1. Hydrochloric acid reacts with sodium hydroxide to form a salt and water. 

a. Write a balanced symbol equation for this reaction.

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

b. Describe how you would carry out this neutralisation reaction in the laboratory.  

You should give details of the equipment and the procedure used.

	The quality of written communication will be assessed in your answer to this question.
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...........................................................................................................................................
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 [6 marks]

Mark scheme – this question only covers up to high grade C material
Students could mention the following:

Pour the acid into the burette.

Measure the alkali using a pipette and pipette filler.

The pipette filler should be used to avoid contact with your skin.

Add a few drops of indicator solution to the conical flask.

Add the acid slowly to the alkali (or vice versa) until the colour of the indicator just changes/until the end point is reached.

Note the volume of acid (from the burette) used.

Repeat the titration until you have consistent/concordant results.

Consistent results needed for improved accuracy.

[Level 0]

Insufficient or irrelevant science.  Answer not worthy of credit.		(0 marks)
							
[Level 1]

Two pieces of equipment correctly spelt or a part of the method described.

Quality of written communication impedes the communication of science at this level.

										(1 – 2 marks)
[Level 2]

Two or more pieces of equipment correctly spelt and the correct use of at least two of them in the method.
Safety feature of the pipette filler described.

Quality of written communication partly impedes communication of the science at this level.

										(3 – 4 marks)
[Level 3]

Two or more pieces of equipment correctly spelt and the correct use of at least two of them in the method.
Safety feature of the pipette filler described.
Colour change of indicator/end point must be mentioned.
An explanation for the need for several consistent titre readings given.


Quality of written communication does not impede communication of the science at this level.

										(5 – 6 marks)
C4C5C6 Specimen – Higher
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C4C5C6 Specimen – Foundation
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CGP
CFCs (chlorofluorocarbons) used to be used as coolants in refrigerators.
However, scientists realised that CFCs were damaging the atmosphere, so today alternatives to CFCs are used instead.
Describe how CFCs damage the atmosphere and explain why CFCs released in the past are still damaging the atmosphere today.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 
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(6 marks)


Mark Scheme:
CFCs (chlorofluorocarbons) used to be used as coolants in refrigerators.
However, scientists realised that CFCs were damaging the atmosphere, so today alternatives to CFCs are used instead.
Describe how CFCs damage the atmosphere and explain why CFCs released in the past are still damaging the atmosphere today.
0 marks:	No relevant points are made.
1-2 marks:	A brief description f how CFCs damage the atmosphere is given. There is little or no explanation as to why CFCs released in the past are still damaging the atmosphere today.
3-4 marks:	A good description of how CFCs damage the atmosphere is given. There is some explanation of why CFCs released in the past are still damaging the atmosphere today.  The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of how CFCs damage the atmosphere is given. There is a full explanation of why CFCs released in the past are still damaging the atmosphere today.  The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
How CFCs damage the atmosphere:
Ultraviolet light makes the carbon-chloride bonds in CFCs break to form free radicals.
This happens in the stratosphere where the ultraviolet light from the Sun is stronger.
Chlorine free radical (Cl●) from this reaction react with ozone (O3) turning it into ordinary oxygen molecule (O2) and chlorine oxide (ClO●).
The chlorine oxide molecule is very reactive, and reacts with ozone to make oxygen molecules and another free radical.
This chlorine ffree radical now goes on and reacts with another ozone molecule. This is a chain reaction, so just one chlorine free radical from one CFC molecule can break up lots of ozone molecules.
Why they are still damaging the atmosphere today:
CFCs are not very reactive, and will only break up to form chlorine atoms in the stratosphere, where there is lots of ultraviolet light around. This means that the CFCs in the stratosphere now will take a long time to be removed.
Each CFC molecule produces one chlorine atom which can react with many ozone molecules, so that CFC molecules that are present in the stratosphere now will continue to destroy ozone for a long time.


CGP
Ethanol can be produced through fermentation or by hydrating ethane.
Compare these two methods of producing ethanol. In your answer include the balanced symbol equation for each of these methods.
In this question you will be assessed on the quality of your English, the organisation of your ideas and your use of appropriate specialist vocabulary. 
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(6 marks)




Mark Scheme:
Ethanol can be produced through fermentation or by hydrating ethane.
Compare these two methods of producing ethanol. In your answer include the balanced symbol equation for each of these methods.
0 marks:	No relevant points are made.
1-2 marks:	A brief outline comparing one or two aspects of fermentation and hydration is given. An attempt is made to construct an equation for each method but they are both incorrect.
3-4 marks:	Some description comparing three of four aspects of fermentation and hydration is given. An attempt is made to construct an equation for each method but they may not be entirely correct. The answer has a logical structure and spelling, grammar and punctuation are mostly correct.
5-6 marks:	A clear and detailed description of at least five aspects of fermentation and hydration is given. The equation for each method is constructed correctly. The answer has a logical structure and uses correct spelling, grammar and punctuation.
Here are some points your answer may include:
Equations:
Fermentation: C6H12O6  2C2H5OH + 2CO2
Hydration: C2H4 + H2O  C2H5OH
Comparison:
Fermentation is usually a batch process which is slow and inefficient. Ethane hydration uses a continuous process so the ethanol is made more quickly.
Hydration requires much harsher reaction conditions so is a more expensive process to run.
The ethanol made by fermentation is a renewable fuel. It is made from renewable resources e.g. sugar cane or sugar beets), so it won’t run out. The ethane used in the hydration reaction is a non-renewable fuel. It’s produced from crude oil, which will one day run out.
The ethanol made by fermentation isn’t very pure and has to be purified by distillation before it’s used. The ethanol made by hydration is of a much higher purity.
Fermentation has a lower atom economy than hydration, as not all of the reactants are used to make the ethanol.
The yield of a hydration reaction is very low but by recycling any unused reactants you can achieve yields of up to 95%. The yields achieved by using fermentation are much lower.

C4C5C6 Specimen Higher
[image: ]
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(6 marks)
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C4C5C6 Specimen Foundation
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What conclusions can be drawn from these results? 
Explain how each conclusion is supported by the data. 
The quality of written communication will be assessed in your answer to this question. 
............................................................................................................................................................ 
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« idea that cracking breaks large molecules into smaler
molecules
+ acatalstis needed
+ ahigh temperature is nesded
allow high pressure
allow higher level answers e.g. cracking converts arge
(alkane) molecules into smaller (alkane and akene)
molecules which are more useful

Indicative scientific points at Level 2 may include:
« paratfin fuel ol naphtha more than needed

«+ petrol / gases less than needed

« uses the word eracking

Indicative scientific points at Level 1 may include:

« idea that there is oo much of some fractons.

+ idea that there is not enough o other fractons

+ idea that one fraction can be changed nto another
fraction

Tools

Sign

Comment
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Question Answer Marks. Guidance
®) any two from 2 [ gnore just afects e environment
idea that o sicks form ol spreads out over water (1)

dea of harm to wiklie (1)
idea of damage to beaches (1)
idea need to use dangerous detergents to remove il (1)

idea of economic consequences (1)
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(8) Lookat the amount made and the amount nseded for sachfratcn n the barchart.

What problems does ti gie the manager of an o refnery?
Explain how cracking overcomes these problems.Incudo an squation for cracking

Tho qualty of writen communication wil bo assassad in your answar o s question

[l

[Total 5]
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Question Answer Marks. Guidance
7@ & | This question is targeted at grades up to /A"

ignore references t fractonal distilation at al levels
allow chains 25 idea of molecules for levels 1 and 2.

Level 3] Indicativ scientifc points at evel 3 may include:
Comprehensive analysis of shortfalls and excesses of " Some ofhe poins from fevel 2 plus
fractions. Comprehensive desaripton of cracking. « fuelol, paraff and naphiha exceed demand
eeran wrd orsymbol squston ncuded. © insuffcentpetrl and gases to meet demand

ualty of writen commuricaton Goes ot mpede « cracking heps th of rfinery match supplyof seful
communication of the science at i evel produck (povol)wit the deman for tem.

(5 -6 marks) *  comrectly balanced equation e.g.
Coabis - Cabts + CaHl

ISL€V=| 2 "  shortfalls and of fracti Indicative scientific points at level 2 may include:

Some analysis of shortfalls and excesses ractions. «  fuel oil Iparaffin /naphtha exceed demand
g:;ﬁ';’:,’z,'“":;: z:"““‘m‘l‘“""';‘w“" party impedes «  cracking converts large alkane molecules into smaller
Sy e commston gty e e T s
(which can be used to make polymers)
e

(-4 marks)

Indicative scientific points at level 1 may include
" idea that there is too much of some fractions
+ idea that there is not enough of other ractions

(11— 2 marks) « cracking makes more petrol
[Levelo] + idea that cracking breaks large molecules to small
Insufficient o irlevant science. Answer not worthy of molecules
credt. eracking nesds a high temperature | catalyst

(© marks)
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®)

any two from
dea that UK dependent on ofl supplies from polically
unsiable countries o ofher countres (1)

dea that this means that future supply is not secure
(because of regime change or countries at war) (1)

dea that environmental problems happen (1)

dea that these environmental problems can be poiically
damaging or costy for govemments (1)

2

ignore UK needs il from other countries (n stem of
question)

allow idea that countres can charge a igh price for ol (1)

allow specific examples of environmental damage (1)

ignore costto Gl companies unless linked to govemment
action

Toml
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Comment





image18.png
T C1C2C3 jan 2012 F.pdf (SECURED) - Adobe Reader [N A e & T

File_Edit View Window Help

[Close

fEZeb e ® @ [5]/2] G =RzN |
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« the conditions used
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/ The quality of written communication will be assessed in your answer to this question.
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3 TLevel 3] 6 | This question is targeted at grades up to C
Applies a knowledge of polymerisation to name
poly(propene) and names one or both conditions Indicative scientific points may include:
and gives a complete description of
polymerisation. Name of polymer
Quality of written communication does not impede « the polymer made is poly(propene) or polypropene or
communication of the science at this level polypropylene
(56 marks)
Conditions
ILevel 2] «  acatalystis needed |
Applies knowledge of polymers to name «  ahigh pressure is needed E
poly(propene) and either names a condition or
gives a limited description of polym ignore references to temperature
Qualty of written communication partly impedes-
communication of the science at this level Description of polymerisation
(3~ 4 marks) «  many (small) molecules join together
«  to make a large molecule or polymer
[Level 1] «  small molecules or propene (molecules) are called the
Applies knowledge of polymers to name omomer
poly(propene) or name a condition or gives a . monomers are alkenes
rudimentary description of polymerisation.
Quality of written communication impedes allow higher level answers e.g.
communication of the science at this level « double bond in monomer breaks and molecules join together
(1 -2 marks) °
«  unsaturated monomer molecules join to give saturated
{Level 0] polymer (could be shown by an equation)
Insufficient or irelevant science. Answer not worthy of ¢ the displayed formula of poly(propene)
credit.
(0 marks)
Total | 6 E
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‘This question is about carbon compounds.

Compounds A, B, C and D are hydrocarbons.

H
|
H—C—C—C—
|
H

compound B

H
|
H—C
}

compound C compound D

(a) Look at the displayed formulas of these compounds.

Explain why they are all hydrocarbons.
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pound A ethene.
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Describe the addition polymerisaton of thene.

should include the displayed formua of poly(ethans).

Tha qualy of wien communication willbo assessed in your answer o tis question.

0]
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[Level 3]

Describe polymerisation of ethene and apply their
knowledge of polymerisation to draw the displayed
formula of poly(ethene). Quality of written
communication does not impede communication of
the science at this level.

(56 marks)
[Level 2]

Applies knowledge of polymerisation to draw the
displayed formula of poly(ethene)

or

describes polymerisation to make a polymer or
poly(ethene) and gives one of the conditions,
needed. Quality of written communication partly
impedes communication of the science at this level.
(3-4 marks)

[Level 1]
Partially describes polymerisation in terms of the
reaction of monomers or gives one of the conditions
needed for polymerisation. Quality of written
communication impedes communication of the
science at this level.

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy
of credit

(0 marks)

This question is targeted at grades up to A/A"

At Level 3 answer must include:

«  acorrectly drawn displayed formula

Indicative scientific points may include:

« anattempt to show an equation showing the formation of a

polymer

monomer is unsaturated or contains a double bond

idea that ethene is the monomer

idea that many monomers are used

idea that polymer is saturated

idea that monomers are alkenes

idea that the double bond breaks (in the monomer)

attempt to draw the displayed formula of the polymer, e.g.

structure showing a double bond or omitting the n

« conditions are high pressure and a catalyst but ignore
references to temperature
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7 Potassium nitrate is a fertiiser.
Itis made by neutralisation
Lok at the word equation for neutralisation
acid + alkali — salt + water

‘Write down the names o the acid and alkali needed to make potassium nitrate and discuss the
benefits and problems of using fertlisers. E

/ The quality of written communication will be assessed in your answer to this question.
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Question Answer
7 Tevel 3: (5 - 6 marks) Relevant points include:

Two chemicals must be identified alkaliis potassium hydroxide
and a comprehensive description of benefits and acid i nitric acid

problems is included fertisers increase world food supply
Quaity of writen communication does not impede fertisers increase crop yield

communication of the science at this level fertisers make crops grow more quickly
fertisers provide plants with essential cheical elements
et 2 B amarks). st be identified ‘world population is growing so more food needed

fertisers can kill aquatic organisms
and st egst one benef or o problem s corrcty eutrophication occurs

Quaity of witten communication partly impedes fertiisers can polute water supplies
communication of the science at this level.

Level 2: (3 - 4 marks)

accept higher level answers referrng to fertiisers replacing
Level 1 (1~ 2 marks) essential elements or providing ntrogen to build plant protein
One correct chemical i identified
or a limited description of either a benefit or problem of accept correct descriptions of the process of eutrophicafion
using fertisers is offered

Qualty of written communication impedes
communication of the science at this level

Level 0: (0 marks)
Insuffcient or irelevant science. Answer not worthy of
credit

Total
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Potassium itrate i a frtiser.
Itis made by neutralisaton.
Look atthe word squation

d + akall —> sat + vater
Fort 1 as potassium niate can cause eutrophication.

Writa down the names of the acid and akall needed o make potassium nitate and explain the
problem of eutrophication caused by such fetisors.
Tha qualty of writen communication wil bo assessad in your answer to hs question.
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Question

Answer

Warks.

Guidance

Level 3
Applies knowledge of acids and alkalis to name
both chemicals required and the answer includes a
‘comprehensive explanation of eutrophication
‘which includes reference to bacteria using up
oxygen.
‘Qualty of writien communication doss not impede
ommunication of the science at tis level.

(-6 marks)

Level2
‘Applies knowledge of acids and alkalis to name at
least one chemical required and the answer
includes an appreciation of increased growth of
algae due to ferilser in the water. Qualty of writen
‘communication partly impedes communication of the
science at this level (3-4 marks)

Level 1
‘Applies knowledge of acids and alkalis to name.
‘one correct chemical andor a limited deseription of
cutrophication s offered. Qualty of wrtien
communication impedes communication of the science.
atthis level, (12 marks)

Level
Insufficient or ielevant science. Answer not worthy of
eredit (@ marks)

5

“This question i targeted at grades up 1o A/A™

Indicative scientific points at level 3 may include:

most ofthe points mentioned up to level 2 and

* reference to bacteria o decomposers using up oxygen

« alkaliis potassium hycroride (KOH) or potassium oxide
(K:O)and acid is nitic acid (HNO;)

A comprehensive explanaton of eutrophication but efther no
mention of chemicals used or both chemicals named incorrecty
scores level 2 (4 marks). If one chemical correct then 5 marks.

Indicative scientific points at evels 1 and 2 may include:
Eutrophication involves:
« ot

increased fetiiser concentraton in water

algal bloom

blocking off of sunlight o ofher piants

other plants die

Atlevel 1,  imited explanation s likely o include reference to
fun off and the death of aquatic organisms.

ot reference to poisoning by fetiisers above level 1

Total

Take Overthe Mske.. & bity | Basic | a simpl.
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Tever 3]
Describes some of the costs of making ammonia and
‘xplains why some cosis wil change when using a
lower pressure.
Quality of writien communication does not impede
Gommunication of the science at this evel.

(5-6 marks)

[Level2]
Describes two or more of the costs invlved in making
Quality of writien communication party impedes
Gommunication of the science at this evel.

(34 marks)

[Level1]
Describes one cost involved in making ammonia.
Qualty o writien communication impedes
Gommunication of the science at tis level.

(1-2marks)

[Level 0]
Insufiient or rrlevant science such as repeating the
queston. Answer not worthy of credit

(©marks)

5

This question s targeted at grades up 1o C

Indicative scientific points at Level 3 may include:
« lower pressure will reduce plant cosis / ora

« lower pressure wil reduce safety costs / ora

« lower pressure will reduce energy costs / ora

Indicative scientific points at Levels 1,2 & 3 may include:

costs
‘eneray | gas | electiciy / heating /lihting
raw materials | starting materials / nitrogen and hydrogen
labour / wages / salaries | staff workers
‘equipment / plant / maintenance
marketing
taxes  rates / rent
satety / Has
polution control
how quickly the new substance can be made / cost of
catalyst
ignore RAD, distibution, transport, packaging, advertiing,
storage

Take Overthe Mske.. & bity | Basic | a simpl.
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Answer Warks Guidance
Tevel3] & | This question is targeted at grades up to A.
‘Candidates describe reinforced concrete as a mixture of
materials Indicative scientific points at level 3 can include:
and
uses the table of information to explain why reinforced « buildings made of reinforced concrete will be able to
concrete is a better construction material than concrete. flex more without collapsing
Qualiy of witten communication does not impede «  reinforced concrete is more flexible because of the
‘communication of the science at this level flexbilty of steel

(56 marks) « both materials are very hard
[Level 2] «  steelis stronger than concrete so reinforced can hold a
‘Candidates describe reinforced concrete as a mixture of bigger load without breaking
materials
and
uses the table of information to give one advantage of
reinforced concrete over concrete Indicative scientific points at levels 1 and 2 can i
‘Qualty of written communication partl impedes
‘communication of the science at this level «  reinforced concrete steel is more flexible

(34 marks) «  reinforced concrete is stronger
[Level 1] «  reinforced concrete is a composite material because it
‘Candidates describe reinforced concrete as a mixture of is a mixture of steel and concrete

materials 2 composite materal is  mixture
or
uses the table of information to give one advantage of
reinforced concrete over concrete
Qualty of witten communication impedes
‘communication of the science at this level

(1~ 2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy of
credit.

(0 marks)

Total
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(a) Describe the main parts of the structure of the Earth and what happens when tectonic
plates meet.

‘You may wish to draw a diagram.

/ The quality of written communication will be assessed in your answer to this question.

Tools | Sign | Comment





image33.png
T3 C1C2C3 jan 2012 F MS.pdf

AdobeReader W N —— N T =1 B i)

D@ o@ o] |HB|e |

Tools

Sign

Comment

Answer

Marks

Guidance

[Level 3]
All main parts of the structure of the Earth are correctly
identified. Examples of what can happen at plate boundaries
are described.

Quality of written communication does not impede communication
of the science at this level.

(56 marks)
[Level 2]

At least two parts of the structure of the Earth are correctly
identified and one example of what happens at a plate
boundary is described.

Quality of written communication partly impedes communication of
the science at this level.

(34 marks)
[Level 1]

One part of the structure of the Earth is correctly identified or
one example of what happens at plate boundaries is
mentioned.

Quality of written communication impedes communication of the
science at this level.

(1 -2 marks)
[Level 0]
Insufficient or irrelevant science. Answer not worthy of credit

(0 marks)

This question is targeted at grades up to E.

Marks can be awarded from a labelled
diagram

Indicative scientific points may include:

Structure of the Earth
«  Earth consists of (iron) core.

«  Earth consists of mantle

«  Earth consists of (thin rocky) crust

«  mantle is molten can flow/move slightly

allow correct reference to lithosphere

When tectonic plates meet
«  earthquakes can occur
«  tsunamis can occur
«  volcanoes can occur

allow high level answers such as mountain
building or subduction
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8 Scientists accept that the surface of the Earth is made up of tectonic plates

(a) Describe the theory of plate tectonics and use this theory to explain subduction.

% The quality of written communication will be assessed in your answer to this question.
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[Level 3]
Answer comprehensively describes the theory of
plate tectonics and uses this to explain subduction.
Quality of written communication does not impede
communication of the science at this level

(56 marks)

[Level 2]
An attempt is made to describe the theory of plate
tectonics and subduction.
Quality of written communication partly impedes
communication of the science at this level

(3-4 marks)

[Level 1]
An attempt is made to describe the theory of plate
tectonics or subduction.
Quality of written communication impedes
communication of the science at this level

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy
of credit

(0 marks)

This question is targeted at grades up to A/A"

Indicative scientific points at Level 3 may include:
« convection currents in the mantle cause plates to move
« ocean floor (oceanic plate) more dense than continents
(continental plates)
plates cooler at ocean margins so sink and pull plates down,
ocean floor goes under continent
«  (partial) re-melting occurs
tectonic plates are less dense than the mantle
Indicative scientific points at Levels 1 and 2 may include:
« upper layer of Earth is made up of tectonic plates.
idea that the tectonic plates move slowly
subduction happens when two plates collide
oceanic and continental plates collide
subduction may cause mountain forming and/or volcanic
ctivity
during subduction one plate goes undemeath the other
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(a) Morphine is a medical drug
Itis a powerful pain killer extracted from poppies.

Drugs, such as morphine, are expensive to develop and
make

‘Write about the factors which affect the cost of making and
developing medical drugs.

f The quality of written communication wil be assessed in your answer to this question.

(b) Scientists researching new drugs often publish their findings.

Explain why.
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TCever 3]

Describes at least two costs and explain at least one of
these costs involved and explains why drugs need to be
tested before they are used

Qualty of witten communication does not impede
communication of the science at this level
(56 marks)

[Level 2]

Describes at least two costs involved and explains why
drugs need to be tested before they are used
or

Describes at least two costs involved and explains one of
them
Qualty of witten communication partly impedes
communication of the science at this level

(34 marks)
[Level 1]
Describes atleast two costs involved or begins to explain
why drugs need to be tested before they are used. Qualty
of wiitten communication impedes communication of the
science at this level

(1-2 marks)

[Level 0]
Insufficient o imelevant science such as repeating the
question. Answer not worthy of credit

(0 marks)

3

“This question is targeted at grades up to €
‘explanations that may be included
+ raw materials can be expensive as harvests can fail
large amount have to be grown / diffcultto find
secure conditions needed in factory as drugs can be
used as anillegal drug
testing / development is ime consuming therefore
expensive
batch process used which is more expensive than
‘continuous/ labour intensive
extraction / production expensive as need to be pure
‘expensive transport as raw materials may be imported
to UK/ transport needs to be secure (i drugs are
dangerous)
«  marketing expensive as you have to pay for advertising
reasons for testing that may be included
+ dugs needtobe tested to ensure they are safe
« tested to make sure they work
descriptions that may be included
labour costs
energy costs
cost of raw materials
cost of extraction of raw material
‘cost of manufacturing equipment/ uses batch process
cost of transport
marketing
time needed to research or development
cost of testing

% bity | Basic |  simp.
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B [@

Tevel 3]
Candidates apply their knowledge of drug extraction to that
of extraction of morphine from a poppy plant including the
main three steps in the procedure
and
Candidates fully explain why sample B s the most pure.
‘Quality of written communication does not impede
Communication of the science at this level.

(56 marks)

[Level2)
Answer describes part of the procedure for extracting the
morphine from the poppY.
and
‘Sample 8 is identiied as being the most pure. Qualty of
‘wiitten communication partly impedes communication of
the science at this level.

(3-4marks)

[Level 1]
Answer only refers to two parts of the extraction process
or
identifies B as being most pure with correct reasoning
‘Quality of wrtten communication mpedes communication
of the science at ths level.

(1 -2marks)

[Level 0]
Insufficient orimelevant science such as repeating the
question. Answer not worthy of credit

(@ marks)

g

“This question is targeted at C/D.

relevant points on testing for purity include
« sample B i the most pure
« because its melting point is closest o pure morphine

explanation of how to extract morphine from the solid
include
« crushing the plant

boiing and dissolving the plant n a solvent or named
Solvent / solvent extraction

fitering the mixture / evaporation / distilation
chromatography

‘some candidates may appreciate that morphine is exiracted
from a resin that comes from the piant. This is dried and the
morphine extracted from the soid residue.
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Guestion Answer Works Guidance
g Tevers] 5 [ This question s targeted at grades Up 1o €
‘A descripton of a method that will snable the eneray

ransfemrd by the fuels o be compared and data Indicative scientifc points may include:

correcty analysed to dentiy, it reason. propan + use ofa spit bumer

as bestfuel o use. + heating waterin a copper can or calorimeter

‘Qualty o wren communication doss not mpede + measuing the temperature change of the water

commurication of the science at tis level + fairtest - same mass or volume or amount of water in copper
(5-5marks) can same distance between bumer and copper can / use

Same bumer each time | same copper can / same size flame

level2) orwick e

A Gescripton of a method that s corect or identies

propanol as the best fuel {0 use wit a Imited fgnore same mass offuel

oxpanaton

‘Qualty of writien communication party impedes

commurication of the science at tis level igher level answers may refer to need to repeatthe experiment to
- 4 marks) Cbtan rebabe resuts ” "

ILevel 1] higher level answers may refer o calculation of energy transferred
Alimited descrption of a method that involves using Using the formula £ - meaT.
fuei o heat water or dentiies propanol 3 the best

fuel o use (without explanation)
‘Quaity of witien communication impedes
communication of the science at tis level,

(1 -2 marks)

marks can be awarded fom a labelled ciagram or writen answer

« propanol s the best fuelto use because it has the highest

ILevel 0] temperature change or temperature rise:

Insufficient o ielevant science. Answer not worthy of
eredit
(@ marks)

Total
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ol
(€) The rate of reaction between an antacid tablet and hydrochloric acid can be increased by
« increasing the concentration of the hydrochloric acid
* crushing the tablet

Explain, using ideas about collisions between reacting particles, why these methods increase
the rate of this reaction.

f The quality of written communication will be assessed in your answer to this question.

C]

[Total: 12]

- “Turn over
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Tevel3]
Answer applies understanding of the reacting particle
‘model to comprehensively explain both ways of
increasing the rate of reaction
Qualty of written communication does not impede
‘communication of the science at this level

(56 marks)

ILevel 2]
Answer applies understanding of the reacting particle
‘model to comprehensively explain one way of
increasing the rate of reaction
Qualty of written communication partl impedes
‘communication of the science at this level

(3-4 marks)

[Level 1]

Answer shows appreciation that the rate of reaction is

increased by having more collisions in one of the two

contexts or explains concentration using partices or

uses surface area to explain crushed tablet

Qualty of written communication impedes

‘communication of the science at this level
(1-2marks)

[Level 0]
Qualty of written communication impedes
‘communication of the science at this level

(0 marks)

€

This question is targeted at grades up to A.

allow ‘tablet for calcium carbonate
ignore faster collisions / quicker collisions

ignore successfulin terms of collisions but particles have more
energy or move faster is not correct
not atoms colliding

Indicative scientific points at level 2 and 3 can include:

concentration of hydrochloric acid

« idea of increased collision frequency between acid particles
and calcium carbonate / more colisions per second
between acid particles and calcium carbonate

crushed tablet

« idea of increased collision frequency between acid particles
and calcium carbonate / more colisions per second
between acid particles and calcium carbonate

Indicative scientific points at level 1 can include:

concentration of hydrochloric acid
« idea of more crowded acid particles / more acid particles in
the same volume / more H' ions in the same volume / acid
particles closer together
idea of more collisions between acid particles and particles
of the tablet

crushed tablet

« idea of increased surface area of calcium carbonate or
tablet/ more calcium carbonate or tablet particles exposed
to the acid

% bity | Basic |  simp.
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(€) Colin and Ann repeat the experiment

100 e of it hycrochiori acid rather than 20 e
Why would it be iffcut o collect all ofthe hydrogen made at

nd of tis experiment?

(d) Colin and Ann want the reaction to go faste
“They do not want to change the volume of acid or mass of Znc.

Explain using the reacting particie mogel, o ways Colin and A can increase the rae of
reacon.

# The qualty of witen communication will be assessed in your answer to this queston.
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10 Plastics contain polymer molecules.
Many shopping bags are made from polymers (plastics).
Poly(ethene) is often used to make plastic shopping bags.
These shopping bags need to be disposed of after use.
One of the properties of poly(ethene) s that it is non-biodegradable.
‘Suggest, with reasons, other properties needed by poly(ethene) so that it can be used to make a

plastic shopping bag and write about the disposal of these bags

% The quality of written communication will be assessed in your answer to this question.
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B721/01 Mark Scheme SPECIMEN

Question Expected answers Marks Additional guidance
5 [(a) feels his pulse on wrist / neck (1) 2
counts number of pulses in a certain time (1)

itincreases (in a steady pattern) (1)

correct answer from graph approx (50 km per
hour) (1)
line extrapolated on graph (1)

Total

Expected answers Additional guidance
6 (minutes) (1) allow range 6-6.4 minutes or 6 minutes-6 minutes 25 seconds

hydrochloric acid runs out (1)

with 100 e of acid the volume of gas produced
should be 125 cm® (1)

the volume of gas produced will be greater than
the volume of the gas syringe (1)
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5 [(@ | 7] Level3 & | relevant points include:

Answer applies understanding of the reacting particle « more collisions between zinc and acid particles results in

model and rates of reaction to explain comprehensively faster reaction

two ways of increasing the rate of reaction. All increase the temperature of acid increases rate of

information in answer is relevant, clear, organised and reaction

presented in a structured and coherent format. increase the concentration of acid increases the rate of

Specialist terms are used appropriately. Few, if any, acid

errors in grammar, punctuation and spelling increase the surface area of the zinc increases the rate
(6-6 marks) of reaction

Level 2
Answer applies limited understanding of the reacting temperature of hydrochloric acid

particle model and rates of reaction to explain partially «  ideathat acid particles move faster / acid particles have
two ways of increasing the rate of reaction or explain more energy / more successful collisions between acid

‘comprehensively one way of increasing the rate of and zinc particles / collisions between acid particles and

reaction. For the most part the information is relevant Zinc particles are more energetic

and presented in a structured and coherent format. idea of increased collisions (frequency) between acid
Specialist terms are used for the most part particles and zinc

appropriately. There are occasional errors in grammar,
punctuation and spelling. concentration of hydrochloric acid
(3-4 marks) «  idea of more crowded acid particles / more acid
particles in the same volume / more H" ions in the
same volume.
«  ideaofincreased collisions  (frequency)
ignore reference to ‘more particles’

Level 1
Answer gives two ways in which the rate of reaction can
be increased. Answer may be simplistic. There may be
limited use of specialist terms. Errors of grammar,
punctuation and spelling prevent communication of the

science. powdered zinc

«  ideaof increased surface area of zinc / more zinc
particles exposed to the acid
idea of increased collisions (frequency) between zinc
and acid particles

(12 marks)
Level 0
Insufficient or irrelevant science. Answer not worthy of
credit.

(0 marks)
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7

()

7

Level s
Applies understanding of the reacting particle model to
give a detailed explanation in terms of collisions why
two of the variables increase rate of this reaction. All
information in answer is relevant, clear, organised and
presented in a structured and coherent format
‘Specialist terms are used appropriately. Few, if any,
errors in grammar, punctuation and spelling

(5-6 marks)
Level 2
Applies understanding of the reacting particle model to
give a limited explanation. Explanation may be limited
by addressing only one variable or limited use of
collision theory. For the most part the information is
relevant and presented in a structured and coherent
format. Specialist terms are sed for the most part
appropriately. There are occasional errors in grammar,
punctuation and spelling

(3-4 marks)

Level 1
Answer attempts an explanation for one variable using
‘some correct chemistry involving particle behaviour.
Answer may be simplistic. There may be limited use of
specialist terms. Errors of grammar, punctuation and
spelling prevent communication of the science

(1-2 marks)
Level 0
Insufficient or irrelevant science. Answer not worthy of
credit

(0 marks)

5

Televant points include:

more collisions between particles results in faster reaction

temperature of hydrochloric acid

« idea that acid particles move faster / acid particles have
more energy
idea of increased collisions between acid and zinc
particles
idea of increased collision frequency and more
successful or energetic collisions between acid and zinc
particles

concentration of hydrochioric acid

« idea of more crowded acid particles / more acid
particles in the same volume / more H+ ions in the
same volume
idea of increased collisions between acid and zinc
particles

« increased collision frequency between acid and zinc
particles

ignore reference to ‘more particles’

powdered zinc

« idea of increased surface area of zinc

« more exposed zinc particles

« idea of increased collisions between acid and zinc
particles
increased collision frequency between acid and zinc
particles
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(ii) Peter and Rachel can use a model called collision theory to explain how factors affect
the rate of a reaction.

‘They know the rate of reaction increases when
« the temperature of the acid increases
« magnesium powder is used instead of magnesium ribbon.

Explain why, using collision theory.

/ The qualiy of written communication willbe assessed in your answerto this question.

6]
[Total: 9]
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[Level 3]
Applies knowledge and understanding of collision
theory to explain both factors in detail although
the reference to more collisions may only be
made for one of the factors.
Quality of written communication does not impede
communication of the science at this level.

(56 marks)

[Level 2]
Applies knowledge and understanding of collision
theory to explain one of the factors in detail or
partially explain both factors
Quality of written communication partly impedes
communication of the science at this level.

(34 marks)

[Level 1]
Appreciation that the rate of any reaction
depends on the number of collisions in whatever
context it is used
Quality of written communication impedes
communication of the science at this level.

(12 marks)

[Level 0]
Insufficient or irrelevant science. Answer not worthy of

(0 marks)

This question is targeted at grades up to C
Atall levels ignore reference to faster collisions and to more
particles and ignore particles vibrate more

allow answers that give ora but it must be very clear that this is
what they have done

Indicative scientific points at levels 2 and 3 may include:

rate increases with temperature because

«  acid particles move faster / acid particles have more
energy

«  more collisions between particles of acid and
magnesium - this does not have to be qualified eg more
(successful) collisions or more collisions (per second)

allow — higher level answers for temperature that refer to more
acid particles having sufficient energy to react or more acid
particles having energy above that of the activation energy

rate increases with powder because

«  magnesium has greater surface area / powder has more
magnesium particles exposed

«  more collisions between particles of acid and
magnesium - this does not have to be qualified eg more
(successful) collisions or more collisions (per second)

Indicative scientific points at level 1 may include:

«  more collisions gives a faster reaction even if referring to
concentration or pressure

«  link between number of collisions and rate of reaction

s <

2 "=
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(ii) Peter and Rachel can use a model called collision theory to explain how factors affect
the rate of a reaction.

‘They know the rate of reaction increases when
« the temperature of the acid increases
« magnesium powder is used instead of magnesium ribbon.

Explain why, using collision theory.

/ The qualiy of written communication willbe assessed in your answerto this question.

6]
[Total: 9]
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[Level 3]
Applies knowledge and understanding of collision
theory to explain both factors in detail although
the reference to more collisions may only be
made for one of the factors.
Quality of written communication does not impede
communication of the science at this level

(56 marks)

[Level 2]
Applies knowledge and understanding of col
theory to explain one of the factors in detail or
partially explain both factors
Quality of written communication partly impedes
communication of the science at this level

(34 marks)

[Level 1]
Appreciation that the rate of any reaction
depends on the number of collisions in whatever
context it is used
Quality of written communication impedes
communication of the science at this level

(1-2 marks)

[Level 0]
Insufficient or irelevant science. Answer not worthy of

(0 marks)

This question is targeted at grades up to C

Atall levels ignore reference to faster collisions and to more
particles and ignore particles vibrate more.

allow answers that give ora but it must be very clear that this is
what they have done

Indicative scientific points at levels 2 and 3 may include:

rate increases with temperature because

«acid particles move faster / acid particles have more
energy
more collisions between particles of acid and magnesium
— this does not have to be qualified eg more (successful)
collisions or more collisions (per second)

allow — higher level answers for temperature that refer to more
acid particles having sufficient energy to react or more acid
particles having energy above that of the activation energy

rate increases with powder because

« magnesium has greater surface area / powder has more
magnesium particles exposed
more collisions between particles of acid and magnesium
— this does not have to be qualified eg more (successful)
collisions or more collisions (per second)

Indicative scientific points at level 1 may include:

« more collisions gives a faster reaction even if referring to
concentration or pressure
« link between number of collisions and rate of reaction
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B722/01 Mark Scheme SPECIMEN

Question Expected answers Additional guidance

s [ 7 Leveld relevant points include:

Four properties of titanium predicted with a clear rationale « identiication o titanium as a metal

linked to titanium being a transition metal. Applies knowledge « identification as a transition element using its

of properties to relate them to the use of tianium in aeroplane position in the Periodic table

‘wings. All information in answer is relevant, clear, organised

and presented in a structured and coherent format. Specialist

terms are used appropriately. Few, if any, errors in grammar, physical properties — hard, good thermal

punctuation and spelling conductor, good electrical conductor, lustrous,
(56 marks) sonorous, high density, high melting point,

high boiling point, high tensile strength

link that transition elements are metals

Level 2
Some properties of titanium predicted with an attempt at an
explanation for the choice of these properties or their
relevance to use in an aeroplane. For the most part the

examples of relating properties to use in
aeroplanes

information is relevant and presented in a structured and * idea of low density since it s used for an

coherent format. Specialist terms are used for the most part
appropriately. There are occasional errors in grammar,

aeroplane and will require less force to lift
idea of strong to be able to be used as a wing

punctuation and spelling 50 can withstand forces

(3-4 marks) idea of malleable 5o it can be made into
Level1 sheets
Identification of titanium as a metal and at least two correct
properties but no reasons given. Answer may be simplistic. allow does not react with water / does not rust
There may be limited use of specialist terms. Errors of
grammar, punctuation and spelling prevent communication of ignore solid / colour of metal / heavy / light
the science.

(1-2 marks)

not properties opposite to list above / magnetic

Level0
Insufficient or irrelevant science. Answer not worthy of credit
(0 marks)
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7 This question is about Group 1 elements such as sodium and rubidium.

Look at the table. It shows some information about the elements in Group 1.

element atomic atomic melting density in atomic
symbol number point in °C glem?® radius in pm
lithium Li 3 181 0.53 152
sodium Na 1" 98 0.97 182
potassium K 19 64 0.86 227
rubidium Rb 37 1.53

(a) Group 1 elements, such as sodium, react with water.
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Answer

Marks

Guidance

0

Tevel3]
‘Suggests two suitable properties of poly(ethane) and links
these to its uses and discusses a disposal method or a
disposal problem
Qualiy of written communication does not impede
‘communication of the science at this level

(56 marks)
ILevel 2]
‘Suggests a suitable property of poly(ethene) and a
disposal method or disposal problem.
Qualty of witten communication partl impedes
‘communication of the science at this level

(34 marks)
[Level 1]
‘Suggests a suitable property of poly(ethene) or a
disposal method or disposal problem
Quality of written communication impedes communication
of the science at this level

(1-2 marks)
[Level 0]
Insuffcient or irelevant science such as repeating the
question. Answer not worthy of credit

(0 marks)

5

This question is targeted at grades up to C.

Indicative scientific points at level 2 and 3 may include:

suitable properties linked to use (2 required for L3) eg

«flexible so can fold bag up / it around the shopping

« waterproof 50 wil not dissolve in rainwater or can hold wet
items / shopping stays dry
strong | tear-proof 50 does not break when it has shopping
init
‘non-toxic or not paisonous so food stufs do not get
contaminated

o itislightweight so easy to carry

« printable or can be coloured to add logos

problem discussed

o land-fil ites - (many polymers) are non-biodegradable so
will not rot/ land-fll ites get filed up quickly / need for
‘more land-il ste / uses up valuable land space

« buming - produces greenhouse gases or toxic gases

« _ recycling - dificult to sort/ difficult to get everyone to doit

Indicative scientific points at level 1 may include:

properties

«flexible /waterproof / strong / tear-proof Inon-toxic or non-
poisonous | lightweight / printable / can be coloured

disposal methods disposal problems

o land-il stes not enough / use up space / do

not rot/ causes ltter

 costly to dispose of

produces gases

not everyone does it/ has to be

sorted

buming
recycling
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Expected answers

Additional guidance
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Level 3

Description of relationships and comprehensive explanation
about how atomic radii, the strength of the metallic bonding
and the melting point are related. Predictions made based
on evidence in table are accurate. All information in answer
s relevant, clear, organised and presented in a structured
and coherent format. Specialist terms are used
appropriately. Few, if any, errors in grammar, punctuation
and spelling

(5-6 marks)
Level 2
Relationship described and explanation applies
understanding that melting point depends on the strength of
the metallic bond. Correct predictions made based on
evidence in table. For the most part the information is
relevant and presented in a structured and coherent format
‘Specialist terms are used for the most part appropriately.
There are occasional errors in grammar, punctuation and

spelling

(3-4 marks)
Level 1

Limited description of the link between atomic radii and
melting point and two predictions made. Answer may be
simplistic. There may be limited use of specialist terms
Errors of grammar, punctuation and spelling prevent
communication of the science

(1-2 marks)
Level 0

Insufficient or ielevant science. Answer not worthy of
credit

(0 marks)

Relevant points include:

+ melting point decreases as atomic radius
increases

melting point decreases because itis easier to
‘overcome the metallic bond

because strength of metallic bond decreases as
‘atomic radius increases

idea that metallic bond is the attraction between
delocalised electrons and (closely packed) metal
fons

idea that atoms lose electrons more easily down
Group 1 because the atiraction is weaker

melting point of rubidium is any value between 30
1050°C

atomic radius of rubidium 272 to 295 pm

allow at lower levels answers that just refer to bonds
between particles in a metal

ignore anything related to the reactivity of the metals
including loss of electrons and electronic structure

not reference to covalent, ionic bonds or
intermolecular forces
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Question Expected answers ‘Additional guidance
] Tovel3 Televant points include

’ Description of relationships and comprehensive explanafion

‘about how atomic radil, the strength of the metalic bonding ‘melting point decreases as atomic radius increases

‘and the melting point are related. Predicions made based on melting point decreases because tis easier to

‘evidence in table are accurate. Al information in answer is overcome the metalic bond

relevant, clear, organised and presented in a structured and because strength of metallc bond decreases as

coherent format. Specialist terms are used appropriately. atomic radius increases

Few, ifany, errors in grammar, punctuation and spelling. dea that metalic bond is the attraction between
(66 marks) delocalised electrons and (closely packed) metal

ons

Level 2 idea that atoms lose electrons more easily down

Relationship described and explanation applies Group 1 becauss the afiraction is weaker

understanding that mefting point depends on the strength of

the metalic bond. Correct predictions made based on ot

evidance in the table Forthe mostpart the normation s eltng point of ubidium s any value between 30to

relevant and presented in a structured and coherent format. o atomicradius of ubidium 272 to 285 pm

‘Specialst terms are used for the most part appropriately.

There are occasional ermors in grammar, punctuation and allow at lower levels answers that just refer to bonds

‘spelling. (34 marks) between particles in a metal

Level1
Limited description of the link between atomic radii and
mefting point and two predictions made. Answer may be
simplistic. There may be limited use of specialistterns not reference to covalent, ionic bonds or intemolecular
Ertors of grammar, punctuation and spelling prevent et

communication of the science

ignore anything related to the reactivity of the metals
including loss of electrons and electronic structure

(1-2 marks)

Level 0
Insufficient or imelevant science. Answer not worthy of credit
(0 marks)

Total

©ocr201
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Question

Expected answers

Additional guidance

7

Tevel3
Applies understanding of equilibria to give a detailed
explanation of all the conditions chosen in terms of the
rate and position of equilibrium. All information in answer
s relevant, clear, organised and presented in a
structured and coherent format. Specialist terms are
used appropriately. Few, if any, errors in grammar,
punctuation and spelling

(5-6 marks)

Level 2

Applies understanding of equilibria to show that the
conditions chosen give both a high rate of reaction and
force position of equilibrium to the right with one
condition explained. For the most part the information is
relevant and presented in a structured and coherent
format. Specialist terms are used for the most part
appropriately. There are occasional errors in grammar,
punctuation and spelling

(34 marks)

Level 1
Idea that the presence of the catalyst, temperature
chosen and/or pressure chosen willincrease the rate of
reaction. Answer may be simplistic. There may be limited
use of specialist terms. Errors of grammar, punctuation
and spelling prevent communication of the science

(1-2 marks)
Level 0
Insufficient or irrelevant science. Answer not worthy of
credit

(0 marks)

Televant points include

«  high temperature forces position of equiibrium o the left
since the reaction is exothermic
50 relatively low temperature is used but it s high
‘enough to increase rate of reaction

high pressure to make position of equiibrium move to the
right because there are fewer gas molecules on the right
high pressure will also increase rate of reaction

iftoo high a pressure it will increase safety risks to
workers and the plant costs will be too high

catalyst does not change the position of equilibrium (1)
catalyst increases the rate of reaction
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10 Sulfamic acid solution is used to remove limescale in kettles.

Iy

Ble | Tools | Sign | Comment

Limescale is mostly calcium carbonate

Sulfamic acid reacts with calcium carbonate as shown in the equation
sulfamic acid + calcium carbonate >  calcium sulfamate + carbon dioxide + water

Hayley investigates 1.0 mol/dm?® sulfamic acid solution and 1.0 mol/dm? nitric acid

Look at the diagram

sulfamic acid solutian

calcium carbonate pawder

Sulfamic acid is a weak acid. Nitric acid is a strong acid
Hayley adds 1.0 g of calcium carbonate powder to 100 cm? of the sulfamic acid solution.

There is a lot of fizzing but after a minute the reaction stops.

Hayley repeats the experiment. This time she uses 100 cm® of the nitric acid

Describe and explain, using the particle model, one similarity and one difference between the
reactions of the two acids with calcium carbonate

# The quality of written communication will be assessed in your answer to this question.




image62.png
Question

Expected answers

Additional guidance

10

Tevel 3
Applies understanding of weak and strong acids to
describe in detail both a similarity and a difference which
are explained in terms of hydrogen ions and collision
theory. Allinformation in answer is relevant, clear,
organised and presented in a structured and coherent
format. Specialist terms are used appropriately. Few, if
any, errors in grammar, punctuation and spelling

(56 marks)

Level 2

Applies knowledge of weak and strong acids to describe
that both acids make carbon dioxide and the nitric acid
reaction is faster. Explanation that involves the use of
collision theory although not in terms of hydrogen ions.
specifically. For the most part the information is relevant
and presented in a structured and coherent format.
Specialist terms are used for the most part appropriately.
There are occasional errors in grammar, punctuation and
spelling. (3-4 marks)

Level 1
Describes that both acids make a gas (if named the gas
is carbon dioxide) and that the nitric acid reaction is
faster. Answer may be simplistic. There may be limited
use of specialist terms. Errors of grammar, punctuation
and spelling prevent communication of the science.

(12 marks)
Level 0
Insufficient or irrelevant science. Answer not worthy of
credit. (0 marks)

relevant points include
description

© both acids make carbon dioxide and water

«  same volume / amount of carbon dioxide made

. nitric acid has a faster reaction / ora
. reaction with nitric acid finishes before one minute

explanation

< both contain hydrogen ions which react with calcium
carbonate to give carbon dioxide (and water)
same amount of acid / same volume and concentration
of acid / same number of moles used in both cases so
both make same volume or amount of carbon dioxide

with nitric acid more hydrogen ions in solution / greater
concentration of hydrogen ions / hydrogen ions are
more concentrated

with nitric acid more collisions (per second) between
hydrogen ions and particles of calcium carbonate so
faster reaction

allow ora for sulfamic acid but must specify which acid is being
referred to
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17 Look at the diagram of an oxygen-hydrogen fuel cel
conducting solution of
potassium hydroxide

— g oxygenin

unused
— ====p> axygen out

-ve electrode’ “+ve electrode

Potassium hydroxide solution contains potassium ions, K, and hydroxide ions, OH". Water,
H0, is made in this type of fuel cell

Construct the electrode equations for the reactions that take place in this oxygen-hydrogen fuel
cel

Use these equations and your own understanding to explain the advantages and disadvantages
of producing electricity using an oxygen-hydrogen fuel cell

# The quality of witten communication will be assessed in your answer to this question
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7
’

Tevel 3
Accurate electrode equations included for both
electrodes and a detailed explanation of the advantages
and disadvantages focussing on at least two different
areas eg energy transfer, pollution, availabilty etc. All
information in answer is relevant, clear, organised and
presented in a structured and coherent format.
Specialist terms are used appropriately. Few, if any,
ertors in grammar, punctuation and spelling

(56 marks)
Level 2
An attempt at electrode equations for both electrodes
and a limited explanation of the advantages and
‘advantages of fuel cells focusing on at least one area eg
energy transfer o pollution etc. For the most part the
information s relevant and presented in a structured and
coherent format. Specialist terms are used for the most
part appropriately. There are occasional errors in
grammar, punctuation and spelling (3-4 marks)

Level 1
‘Some relevant equations included and gives only a
simplistic explanation of the advantages and
disadvantages. Answer may be simplistic. There may be
limited use of specialist terms. Errors of grammar,
punctuation and spelling prevent communication of the
science. (1-2 marks)

Level 0
Insufficient or irrelevant science. Answer not worthy of
credit (0 marks)

6

Televant points include:

electrode equations:
«  posilive (+ve) electrode: Oz + 2Hz0 + 4" > 4OH
«  negative (-ve) electrode: H, + 20H > 2H,0 + 2¢
o 2H;+ 0> 2H0

advantages
+  energy released as electricity rather than as heat
« fuel cell produces electricity more efficiently / more direct
energy transfer
uses hydrogen a renewable resource
does not produce carbon dioxide , a greenhouse gas,
‘when generating electricity
«  produces water which is not polluting

disadvantages
« construction involves use of poisonous or toxic materials
« disposal problems when fuel cells are finished in terms of
the poisonous nature of some chemicals used
need to use energy to make hydrogen
potential difficulties of storing hydrogen
overcoming the general public concem over the use of
hydrogen

allow less polluting as a low level response / has a lower carbon
footprint

ignore fuel cell s environmentally friendly /is greener /
references to cost unless qualified / can run for ever
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7z

Level 3
A comprehensive explanation which correctly
recognises all the factors that change the time to
collect the gas and link that to the evidence
Relationship between current and time quantified
Allinformation in answer is relevant, clear,
organised and presented in a structured and
coherent format. Specialist terms are used
appropriately. Few, if any, errors in grammar,
punctuation and spelling

(56 marks)
Level 2
A detailed explanation which recognises some
factors that change the time to collect the gas and
link that to the evidence. For the most part the
information is relevant and presented in a
structured and coherent format. Specialist terms
are used for the most part appropriately. There are
occasional errors in grammar, punctuation and
spelling

(34 marks)

Level 1
An attempt at an explanation which recognises.
some factors that change the time to collect the
gas. No attempt to link to the evidence. Answer
may be simplistic. There may be limited use of
specialist terms. Errors of grammar, punctuation
and spelling prevent communication of the science.
(1-2 marks)
Level 0
Insufficient or irelevant science. Answer not worthy
of credit.

Relevant points include:

« concentration does not change time because no change in time
with experiments 3 and 4
temperature does not change time because no change in time with
experiments 1 and 2
current does change time because of the change of time in
experiments 2, 3, and 4
as current increases the time decreases from experiments 2, 3,
and 4
as the current doubles the time halves

allow higher level answer that current is inversely proportional to the
time from experiments 2, 3, and 4

allow higher reference in terms of explanations eg as current
increases more charge is passed, temperature and concentration do
not change the charge passed

allow reference to the rate of electrolysis eg electrolysis is quicker as
current increases, temperature and concentration do not change the
speed of electrolysis

ignore reference to collision theory
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