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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1625 1.6 0.9 3 53.3 97.3
2 1615 2.3 1.6 8 28.4 96.7
3 1642 5.3 2.6 13 41 98.3
4 1577 2.9 2.8 14 20.8 94.4
5 1640 6.8 3.1 18 37.7 98.2
6 1565 4.6 3.7 19 24.3 93.7
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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


2 
FT


(a) 8 electrons (1) 
8 neutrons (1) 
8 protons (1) 


3 


(b) 


1 


(c) loses (one/two) electron(s)/becomes Mg2+/becomes 
positive 


1 


(d) 2 Mg + O2  2 MgO 
reactant (1) product (1) balancing (1) 
Accept symbols in boxes 


Do not accept numbers on the dotted line after the symbol 


2 1 0 


Question 2 total 3 5 8 0 












Sticky Note

All the answers are correct (3 marks)



Sticky Note

The diagram is correct (1 mark)







Sticky Note

The answer is incorrect. What is the difference between an atom and an ion? What must a magnesium atom lose to become an ion? 



Sticky Note

The symbol for magnesium is accepted (just) (1 mark). When there are 2 letters in a symbol, the first letter must look as if it is a capital letter. The formula for magnesium oxide is incorrect. What should it be? How can the periodic table be used to work it out?












Sticky Note

All the answers are correct (3 marks)



Sticky Note

The diagram is correct (1 mark)







Sticky Note

The answer is incorrect. No detail about what decreases is given. What is the difference between an atom and an ion? What must a magnesium atom lose to become an ion? 



Sticky Note

The symbol for magnesium is accepted (1 mark). When there are 2 letters in a symbol, the first letter must look as if it is a capital letter. The formula for magnesium oxide is incorrect. What should it be? How can the periodic table be used to work it out? Carbon is not present in the reactants and yet it appears in the product formula. 












Sticky Note

Only the first answer is correct (1 mark). How can the oxygen symbol be used to find the number of neutrons? In an atom, what can be said about the numbers of electrons and protons? 



Sticky Note

The diagram is incorrect (0 mark). Only 8 electrons are shown whereas the question refers to a magnesium atom containing 12 electrons. It is likely that through careless reading of the question, the candidate is using the value of 8 electrons from part (a) about an oxygen atom instead.  







Sticky Note

The answer is incorrect. What is the difference between an atom and an ion? What must a magnesium atom lose to become an ion? 



Sticky Note

The symbol for magnesium and formula for magnesium oxide are both correct. The use of a capital M is clear. (2 marks). The dotted lines are present to write the symbols on and the empty square boxes are for inserting numbers to balance the equation. The symbols inside the boxes were accepted. Writing the number 2 after both symbols does not earn credit. 
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2. Magnesium oxide helps prevent scale formation in boilers, heat exchangers, and piping.


Burning magnesium in a gas jar of oxygen produces magnesium oxide on a small scale.


	 (a)	 The symbol for oxygen is    O. 


		 Complete the following statements about an atom of oxygen. [3]


An oxygen atom contains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . electrons.


An oxygen atom contains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . neutrons.


An oxygen atom contains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . protons.


	 (b)	 An atom of magnesium contains 12 electrons. Complete the diagram to show the electronic 
structure of a magnesium atom.	 [1]
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Examiner
only


	 (c)	 State what happens to a magnesium atom when it becomes a magnesium ion. [1]


	 (d)	 Complete the balanced symbol equation for the following reaction.	  [3]


magnesium  + oxygen             magnesium oxide


. . . . . . . . . . . . . . . . . . . .   +  O2 . . . . . . . . . . . . . . . . . . . .
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3 
FT


(a) -101 (1) 
1.14 (1) 
53 (1) 


3 0 


(b) (i) Boiling points of halogens increase (down the group) (1) 
No not the same (1) 2 


(ii) fluorine (1) 
chlorine (1) 


2 


(iii) bromine 1 


(iv) increases 1 


(v) Ticks in second, third and fourth boxes. 


4 boxes ticked max (2) 
5 boxes ticked max (1) 
6 boxes ticked (0) 


3 


(c) Deep shaft mining 1 


Question 3 total 2 6 5 13 0 












Sticky Note

There are clear trends in each of the columns which gives clues as to which numbers should be circled. The only correct value to be circled is the atomic number of iodine (1 mark). In the melting point column there is a mixture of negative and positive numbers. What is the trend from top to bottom? Which choice of melting point of chlorine fits that trend? Repeat the above for the radius of the atom column. 



Sticky Note

The correct trend has been stated. However another statement is required as to whether or not this is the same as the trend for the alkali metals (1 mark). 



Sticky Note

Incorrect halogens have been selected (0 mark). For a halogen to be a gas at 20 degrees Celsius, what can be said about its boiling point? 



Sticky Note

Incorrect choice (0 mark). What can be said about the melting point and boiling point of a halogen if it is a liquid at 20 degrees Celsius?



Sticky Note

Correct trend is identified (1 mark). 







rdavies

Sticky Note

Two correct boxes are ticked (2 marks). What is the rule about the trend in reactivity of halogens? 



Sticky Note

Incorrect choice selected. 












Sticky Note

All correct values identified (3 marks). 



Sticky Note

The correct trend has been stated and another statement is present that this is not the same as the trend for the alkali metals (2 mark). 



Sticky Note

One correct halogen have been selected (1 mark). For a halogen to be a gas at 20 degrees Celsius, what can be said about its boiling point? 



Sticky Note

Correct halogen selected (1 mark). Notice that bromine has been selected here as a liquid at 20 degrees Celsius but in (ii) it is also selected as a gas at the same temperature. The candidate should go back to check the previous answer. 



Sticky Note

Correct trend is identified (1 mark). 







Sticky Note

Two correct boxes are ticked (2 marks). What is the rule about the trend in reactivity of halogens? 



Sticky Note

Incorrect choice selected. 












Sticky Note

There are clear trends in each of the columns which gives clues as to which numbers should be circled. Two correct values have been circled i.e. the atomic number of iodine and the radius of a bromine atom (2 marks). In the melting point column there is a mixture of negative and positive numbers. What is the trend from top to bottom? Which choice of melting point of chlorine fits that trend? 



Sticky Note

The correct trend has been stated and another statement is present that this is not the same as the trend for the alkali metals (2 mark). 



Sticky Note

One correct halogens have been selected (1 mark). For a halogen to be a gas at 20 degrees Celsius, what can be said about its boiling point? 



Sticky Note

Incorrect choice (0 mark). What can be said about the melting point and boiling point of a halogen if it is a liquid at 20 degrees Celsius?



Sticky Note

This was given a benefit of the doubt mark. The question asks what happens to the size of halogen atoms and the answer states they grow (1 mark). 







rdavies

Sticky Note

Two correct boxes are ticked (2 marks). What is the rule about the trend in reactivity of halogens? 



rdavies

Sticky Note

Correct choice selected. 
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3. The halogens are a group of elements found in group 7 of the periodic table. The table below
gives some information about the elements in this group.


	 (a)	 Complete the table above by circling the correct value in each of the brackets. One has 
been done as an example.	 [3]


	 (b)	 Use the information in the table and your own knowledge to answer the following questions.


(i) 	 The boiling points of the alkali metals (group 1) decreases from the top to the bottom 
of their group. Describe whether the halogens follow the same trend.	 [2]


(ii)	 State the two halogens in the table which are gases at 20°C.	 [2]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    and    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iii)	 State which halogen is a liquid at 20°C. [1]


		 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(iv)	 State what happens to the size of the halogen atoms as you go down from the top 
to the bottom of the group. 	 [1]


Halogen Atomic 
number Melting point (°C) Boiling point (°C) Radius of the


atom (units)


fluorine 9 –219 –188 ( 0.64 / 1.1 / 1.7)


chlorine 17 (–5 / –101 / –220) –34 0.99


bromine 35 –7 59 (1.14 / 1.45 / 1.56) 


iodine (22 / 31 / 53) 114 184 1.33


astatine 85 302 380 1.40
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(v) 	 Tick (√) the box next to the correct statements about halogens.	 [3]


Fluorine has the highest melting point


The most reactive halogen is fluorine


Astatine has the most electrons


Iodine is a solid at 20°C


The most reactive halogen is astatine


Chlorine boils at a lower temperature than fluorine


	 (c) 	 Sodium chloride can be made by burning sodium in chlorine gas. However it is found 
naturally in rock salt, which can be obtained from the Earth’s crust. Tick (√) the box next 
to the correct process for extraction of rock salt from the Earth’s crust. 	 [1]


		 fracking


deep shaft mining


fractional distillation


		 drilling
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


4 
FT


(a) (i) 25% of 2 000 (1) 
= £500 (1) 


2 marks for correct answer 


1 
1 


2 


(ii) increases 1 


(iii) decreases 1 


(iv) 450 ÷ 150 (1) 
= 3 years (1) 


2 marks for correct answer 


2 2 


(v) (Cavity) wall insulation (1) 
because currently only used in 42% of homes (1) 


Accept: Highest percentage of heat loss / 40% lost through walls 
/ saves the most money (1) 


2 


(b) (i) Savings =£600 (1) 
% = 600/2 000 = 30 (1) 


Do not accept 600 on answer line if no workings shown 


2 2 


(ii) Subs of 600 ÷ 0.2 (1) 
= 3 000 (1) 


2 marks for correct answer 


1 


1 2 


(c) reduce {carbon dioxide / greenhouse gas} emissions to 
atmosphere /reduce carbon footprint / reduce global warming (1) 


less damage caused by extraction of gas (1) 


do not accept less pollution / less fossil fuel used 


2 


Question 4 total 3 4 7 14 8 












Sticky Note

A correct method to find 25% of heat loss through the roof is selected but the total cost of £450 is not the correct one. The  value of £450 in the table is the cost of loft insulation (0 mark). What is the cost of replacing the heat loss from the entire house in a year? How much of this is lost through the roof? 



Sticky Note

The answer indicates an increase so is accepted (1 mark). 



Sticky Note

The question is not attempted. 
If the price of gas drops, what will happen to the gas bill? 



Sticky Note

No workings are shown and the answer is incorrect (0 mark). How much does loft insulation cost? How much is saved every year? How many years does it take to get your money back? 







Sticky Note

Correct choice and a sensible reason (2 marks). 



Sticky Note

Correct working for the saving. However the % saving has not been found (1 mark). If the working had not been shown here with just an answer of 600 on the answer line then no marks would have been given.



Sticky Note

Correct answer with no workings shown  (2 marks). 



Sticky Note

First reason is too vague but it is expanded on line 2 and earns a mark (1 mark). Where are Earth's supplies of gas?












Sticky Note

The correct percentage of heat loss through the roof is selected but there is no indication of the total cost. The answer of £300 is incorrect but from this figure, the total cost must have been £1200. The only value of £1200 in the table is the cost of wall insulation (0 mark). What is the cost of replacing the heat loss from the entire house in a year? How much of this is lost through the roof? 



Sticky Note

Correct answer (1 mark). 



Sticky Note

The question is not attempted. 
If the price of gas drops, what will happen to the gas bill? 



Sticky Note

The correct data has been selected form the table and the calculation is correct (2 marks). 







Sticky Note

This isn't a sensible choice since according to the data 91% of homes already use it. Which area of the house loses most heat? Which method of insulation is the least popular? 



Sticky Note

Correct answer (2 marks). However it is advisable to show workings. 



Sticky Note

Correct answer and also workings shown this time (2 marks). 



Sticky Note

Less pollution is too vague an answer. Also gas is a fossil fuel so less use of fossil fuels is the same statement as using less gas in the question (0 marks). What is produced when gas is burned? Where are Earth's supplies of gas? 












Sticky Note

The correct percentage of heat loss through the roof is selected but the total cost of £450 is not the correct one. The  value of £450 in the table is the cost of loft insulation The calculation is incorrect anyway (0 mark). What is the cost of replacing the heat loss from the entire house in a year? How much of this is lost through the roof? 



Sticky Note

Incorrect answer (0 mark). If the home is kept at 22 degrees Celsius instead of 20, what happens to the temperature difference between the inside and outside of the house? How does this affect the rate of heat loss? 



Sticky Note

This has not answered the question. If the price of gas drops, what will happen to the gas bill? 



Sticky Note

The question is not attempted. How much does loft insulation cost? How much is saved every year? How many years does it take to get your money back? 







Sticky Note

This isn't a sensible choice due to the high cost and relatively low percentage of heat loss through windows and doors. Which area of the house loses most heat? Which method of insulation is the least popular? 



Sticky Note

Incorrect solution (0 mark). The before and after gas bills of £2000 and £1400 have been added. What should have been done? Once the savings is known, how is the percentage saving calculated? 



Sticky Note

The equation asks for savings not %savings. Therefore an incorrect value has been substituted into the equation giving an incorrect answer(0 mark). What is the savings in the gas bill? 



Sticky Note

Incorrect ways (0 marks). What is produced when gas is burned? Where are Earth's supplies of gas?
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4. Rising gas prices are affecting many households. The government can help households keep
their gas bills as low as possible.


Data for a typical house are shown below. The table also shows government estimates for the
current usage of each method.


	 (a)	 A heating engineer estimates keeping the house with no insulation at 20°C results in gas 
bills of £2 000 per year.


Use the information above to answer the following questions.


(i)	 Calculate the cost of the heat lost through the roof. [2]


cost = £  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


(ii)	 State how the engineer’s estimate will change if the home is kept at 22°C.	 [1]


(iii)	 State how the engineer’s estimate will change if the price of gas drops.	 [1]


(iv)	 The engineer recommends that loft insulation should be installed first. 


Calculate the payback time for loft insulation.	 [2]


payback time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . years


Part of
house


Heat loss 
before 


insulation is 
fitted (%)


Method of
reducing heat


loss
Cost of 


method (£)
Annual saving 


on
gas bills (£)


% of homes
already using 
this method


roof 25 loft insulation 450 150 91


windows & 
doors 10 double 


glazing 3 900 90 70


walls 40 cavity wall
insulation 1 200 250 42


floor 15 carpets 800 40 90


draughts 10 draught 
excluders 60 5 85
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(v)	 Which method of reducing heat loss should the government help people install by 
giving them a grant? Give one reason for your choice. 	 [2]


	 (b)	 At present, many homes with central heating lack a timer, sufficient hot water tank 
insulation, room thermostat and thermostatic radiator valves. Upgrading all homes so 
they have these four features could make savings of over 25% of the energy used for 
heating and hot water.


Fitting new hot water tank insulation, a room thermostat and thermostatic radiator valves 
reduces the annual gas bill for a house from £2 000 to £1 400. 


(i) 	 Calculate the percentage saving made to the gas bill.	 [2]


% saving = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii)	 Use the equation:


decrease in the number of units used =  


to calculate the decrease in the number of units used. 	 [2]
Assume each unit costs £0.20.


decrease in the number of units used = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kWh


	 (c)	 State two ways in which using less gas to heat the house will benefit the environment. 
[2]


1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


savings
cost of one unit


14











