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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 9 8.3 3.3 19 43.9 100
2 9 3.2 1.2 9 35.8 100
3 9 7 3.3 15 46.7 100
4 9 1.3 1.4 14 9.5 100
5 9 4.8 3 12 39.8 100
6 9 1.1 2 6 18.5 100
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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 


1 
HT


(a) (i) 
39
19


 K 1 


(ii) (85-37 =) 48 1 


(iii) lithium 1 


(iv) 20-35 oC 1 


(b) (i) 4 plots correct (2) (< one small square tolerance) 
3 plots correct (1) (< one small square tolerance) 
2 or less plots correct (0)  


best fit curve joining their points, ignore anomaly (1) 


3 3 


(ii) There appears to be a trend agreeing with the statement (1) 
but there is one anomaly (1) 


2 


(iii) Density values for the remaining/other (group 1) elements. 1 


(c) (i) 2,8,1 1 


(ii) All have one electron in the outer shell 1 


(iii) Rubidium 1 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


(d) (i) 


1 


(ii) potassium loses outer electron (1) 
fluorine gains one electron (1) 2 


(e) (i) 2KF  2K + (F2) 
both symbols (1) 
for balancing (1) 


no ecf on balancing 


2 


(ii) Any 1  (1) from: 
gains an electron 
loses oxygen  
gains hydrogen  


1 


Question 7 total 4 11 4 19 3 0 












Sticky Note

The correct symbol K is used but the values of A and Z are incorrect. 
A copy of the periodic table is given on the last page of the exam paper. Comparing the information above for lithium with the information in the periodic table will give a clue how to find values of A and Z for potassium. 
How?



Sticky Note

This incorrect answer is actually given in the table as the number of electrons. 
In an atom, the number of electrons is equal to the number of another particle. Which is it? 
How do you use the numbers 85 and 37 to find the number of neutrons?



Sticky Note

Correct answer. 



Sticky Note

The estimate is within the allowed range (1 mark)







Sticky Note

The points are plotted correctly. (2 marks)
A curve of best fit through the origin is expected. 



Sticky Note

A correct statement is made and the anomalous point is identified (2 marks). The negative and positive statement is an attempt at describing the variation and does not affect the overall mark. 



Sticky Note

The question asks 'what further information' is needed not 'if further information would help'. Therefore the question has not been answered. 







Sticky Note

Correct structure written down (1 mark).



Sticky Note

This is insufficient detail for a mark. A comment about the similarity in electronic structure is expected. What is this similarity?



Sticky Note

Correct answer.



Sticky Note

Information for fluorine can be obtained from the periodic table. It is unclear why this candidate decided on 11 electrons. 
How many electrons are present in a fluorine atom?



Sticky Note

The answer refers to rings of atoms rather than electrons (0 mark). In which group of the periodic table is fluorine found? How many electrons are in its outer shell? When it reacts with potassium, how does this outer shell change? 
















Sticky Note

The correct symbol K is used but there are no values for A and Z. 
A copy of the periodic table is given on the last page of the exam paper. Comparing the information above for lithium with the information in the periodic table will give a clue how to find values of A and Z for potassium. 
How?



Sticky Note

The answer is correct (1 mark).



Sticky Note

The answer is correct (1 mark).



Sticky Note

The answer is outside the range allowed for in the marking scheme (0 mark). 







Sticky Note

The points are plotted correctly. (2 marks)
A curve of best fit through the origin is expected. 



Sticky Note

A correct statement is made but the anomalous point is not clearly described.  (1 mark). 



Sticky Note

Including additional elements is correct (1 mark)







Sticky Note

Correct structure written down (1 mark).



Sticky Note

The answer is incomplete (0 mark). How would you finish the sentence to gain a mark? 



Sticky Note

Correct answer. 



Sticky Note

Correctly drawn diagram (1 mark). 



Sticky Note

The answer implies that all the electrons transfer from fluorine to potassium. This is incorrect. (0 mark). How many electrons are present in a full shell? How many electrons are needed to fill the outer shell of fluorine?
















Sticky Note

Correct symbol (1 mark).



Sticky Note

This incorrect answer is actually given in the table as the number of particles in the nucleus. 
What particles are found in the nucleus? 
How do you use the numbers 85 and 37 to find the number of neutrons?



Sticky Note

Correct answer. 



Sticky Note

The estimate is within the allowed range (1 mark)







Sticky Note

The points are plotted correctly. (2 marks)
A curve of best fit through the origin is expected. 



Sticky Note

A correct statement is made but there is no mention of an anomalous point
(1 mark). 



Sticky Note

The statement is too vague to be awarded a mark. How can the wording be improved? 







Sticky Note

Incorrect structure (0 mark). The numbers add up to 12. What should they add up to?



Sticky Note

The answer is incorrect. A comment about the similarity in electronic structure is expected. What is this similarity?



Sticky Note

Francium is not included in the table in this question. Francium is the most reactive group 1 element in the complete periodic table. 



Sticky Note

Correctly drawn diagram (1 mark).



Sticky Note

The statement does not answer the question (0 mark). How many electrons are present in a full shell? How many electrons are needed to fill the outer shell of fluorine? Where does the extra come from?
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(3440UA0-1)


Examiner
only


Answer all the questions in the spaces provided.


1. The table gives some information about the first four alkali metals in Group 1 of the periodic
table. Use this information to answer the questions that follow.


(a)	 (i) 	 Write down the symbol for potassium in the form    X. [1]


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


(ii) 	 Calculate the number of neutrons in a rubidium nucleus. [1]


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


(iii) 	 State which alkali metal is solid at 100°C. [1]


(iv) 	 Caesium is the next alkali metal in the series. Estimate its melting point.	 [1]


melting point = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C


© WJEC CBAC Ltd.


Element
Number of 
particles


in nucleus
Number of 
electrons


Melting
point (°C)


Boiling
point (°C)


Density
(g/cm3)


lithium 7 3 181 1 347 0.54


sodium 23 11 98 881 0.98


potassium 39 19 63 766 0.86


rubidium 85 37 39 688 1.50


A
Z
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only
(b)	 (i) 	 On the grid below, plot a graph to show how the density of the element depends on 


the number of particles in the nucleus. Draw a suitable line.	 [3]


(ii) 	 Explain whether or not the data agrees with the prediction that density increases 
with the number of particles in the nucleus. 	 [2]


(iii) 	 State what further information would help to reach a more definite conclusion. 	 [1]


© WJEC CBAC Ltd.
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Examiner
only


(c)	 (i) 	 The electronic structure of potassium is 2,8,8,1.  Write down the electronic structure 
of sodium.	 [1]


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


(ii) 	 State one reason why all the alkali metals have the same chemical properties. 	 [1]


(iii) 	 Name the most reactive alkali metal in the table. [1]


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


(d)	 Potassium reacts with fluorine to produce potassium fluoride.


(i)	 The electronic structure of a potassium atom is shown below.
Draw a similar diagram to show the electronic structure of a fluorine atom.	 [1] 


© WJEC CBAC Ltd.


K


Potassium Fluorine


		 (ii)	 Describe how the electronic structure of the potassium and fluorine atoms change 
during the reaction between potassium and fluorine.	 [2]



















































Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


3 
HT 


(a) 6 m2 selected (1) 


6  500 = 3 000 W (1) 


3 000 (ecf)  40% (subs and manip) (1) 
= 1 200 W (1) 


OR 


40% of 500(1) 
=200 W(1) 
Selecting 6 (1) 
=1 200 W (1) 


4 3 


(b) (i) 2.5 (1)  20 = 50 (1) 


50 (ecf)  18 (1) 
 = 900 p OR £9 (1) 


1 


2 


1 
4 


(ii) £9 (ecf) ÷ 4 (1) 
= £2.25 (1) 2 2 












Sticky Note

The useful power per square metre has been correctly calculated. (2 marks). However the same calculation has been completed in reverse to arrive back at 40. The information in the table is not used. The question refers to a 5 person household. What is the solar panel area for this household? What is the useful power output for this area? 







Sticky Note

The error in calculating the energy used was a failure to convert 2 500W into 2.5 kW. The equation clearly shows the unit (kW) after the power and yet the working shows 2 500W. (1 mark). 
In the cost calculation, 18p has been converted and written down as 0.18p instead of £0.18. This has prevented any further credit. 
Using the energy used value as 50 000 kWh, calculate the cost of using this energy in pence. 



Sticky Note

Further calculations have been completed again making the same errors as in part (i). The savings is correct after allowing for an error carried forward. 
(2 marks)

If the heating is used for 15 hours instead of 20 hours, how many hours are saved? What fraction of 20 is this? How can you use this fraction to find the savings?












Sticky Note

The useful power per square metre has been correctly calculated and the correct units are quoted.  (2 marks). However the unit on the answer line is W and not W/sq.m. The information in the table is not used. The question refers to a 5 person household. What is the solar panel area for this household? What is the useful power output for this area? 







Sticky Note

The power has been converted from W into kW. Both equations have been used correctly to arrive at the right answer. The cost has been given in pence and £. Either answer would be enough. (4 marks)



Sticky Note

The fractional saving has been used to find the correct savings. (2 marks)












Sticky Note

The equation has been manipulated incorrectly. It is advisable to substitute values into an equation first and then manipulate. (0 mark)

Some of the information in the question has been underlined by the candidate. As part (a) of the question was read, and the phrase '5 person household' underlined, it would have made sense to underline or circle the information in the table for that household since it would be needed in the questions that follow. 

What information from the table is needed to complete this part of the question? 








Sticky Note

The power has been converted from W into kW. Both equations have been used correctly to arrive at the right answer of 900. What is the unit here? For some reason, the calculation is continued and 900 is divided by 20 to arrive at 45. This was an unnecessary step so the final mark is lost.  (3 marks)



Sticky Note

Correct calculations have been crossed out. There is an error with units though since pence should be used throughout and not £. 
However, because the working has been crossed out and a different answer of £25 has replaced a crossed out answer of £225, no marks can be given. (0 mark)
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(3440UA0-1)


3. Solar water heating systems use energy from the Sun to heat domestic hot water. An immersion
heater can be used to make the water hotter, or to provide hot water when solar energy is
unavailable.


The benefits of solar water heating;


• hot water throughout the year
• reduced energy bills
• lower carbon footprint


Solar water heating systems can achieve savings on energy bills. 


Householders are able to receive payments for the heat generated from a solar water heating 
system through the government’s Renewable Heat Incentive (RHI). Payments are shown in the 
table below.


(a) 	 During the summer 500 W/m2 of sunlight arrives on the solar panel on the roof of a 
5 person household. The panel is 40% efficient. Use the equation:


to calculate the useful power output.	  [4]


useful power output = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W


© WJEC CBAC Ltd.


% efficiency = × 100
useful power output


power input


Number of people per 
household Solar panel area (m2) RHI payment (£/year)


2 2 195


3 3 265


4 4 335


5 6 435


Examiner
only
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Examiner


only
	 (b)	 Before the solar panel was fitted to the roof, a 2 500 W immersion heater provided hot 


water for the house. The immersion heater was switched on for 20 hours a week.


(i) 	 Use the equations:


energy used (kWh) = power (kW) × time (h)


total cost = energy used (kWh) × cost per unit (p)


to calculate the cost of using the immersion heater for 20 hours.
One unit of electricity costs 18p.	  [4]


total cost = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(ii)	 After the solar panel was installed, the immersion heater was used on average for 
only 15 hours a week. Calculate how much the homeowner saved in a week. 	 [2]


savings = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


© WJEC CBAC Ltd.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 
HT 


(a) advantageous mutation (1) 
led to finches with best adapted beaks (1) 
These finches survived and reproduced (1) 
so advantageous allele passed on to future generations (1) 


1 


1 


1 
1 


(b) (i) Dome shell shaped tortoise on Isabela island with short neck 
so ground feeder (1) 
so wet climate. (1) 
Saddle backed shell tortoise on Hood island with long neck  
so can feed on plants off the ground (1) 
so dry climate (1) 


4 


(ii) Goats competed for food (1) 
so less tortoises survive (1) 
More land used for homes/agriculture (1) 
Affects habitats of tortoises (1) 


4 


Question 5 total 2 6 4 12 












Sticky Note

There is a statement that the 'strongest' finch survive and reproduce.
 'Strongest' isn't the best choice of word but the statement as a whole was worthy of credit. Nothing else was relevant. (1 mark).
Which characteristic of finch has changed due to a mutation? How is this passed on to future generations? 








Sticky Note

The information in the question states that on drier islands there is little ground vegetation. The answer describes that Isabela island is dry so the small necked tortoise can eat food low down. This is a contradiction of the given information. There is a correct statement in the answer that long necked tortoises can reach food above the ground but the conclusion about the climate on Hood island is incorrect. The information about shell shape and rain is irrelevant. (1 mark). 



Sticky Note

There is a correct conclusion that the population of tortoises will decrease over time. Two factors are identified, there will be competition for their food, and their habitats will be used for the homes of humans. Unfortunately an incorrect statement is included about goats killing tortoises. (3 marks). 












Sticky Note

There is an idea that finches have different  beaks to adapt to their feeding habits. No other information is included (1 mark).
 Use the theory of genetics to explain how these changes happen? How is this passed on to future generations? 







Sticky Note

The answer includes all relevant points about climate, type of vegetation and which tortoise is best suited to Hood island in terms of neck length. However the detail about Isabela island is incomplete (3 marks). What information would you add to get the fourth mark? 




Sticky Note

There is a correct link between using land for building homes and loss of habitats for tortoises. (2 marks). There is no statement about how the population of tortoises will change. It is more likely that goats will compete for food with the tortoises rather than humans. 












Sticky Note

There is an idea that finch have different  beaks to adapt to their feeding habits. No other information is included (1 mark).
Use the theory of natural selectionto explain how these changes happen? How is this passed on to future generations? 







Sticky Note

The answer includes all relevant points about climate, type of vegetation, which type of tortoise is best suited to each island in terms of shell shape and neck length. 
(4 marks). The statements about shells protecting from rain and sunburn are regarded as neutral and do not reduce the mark. 



Sticky Note

Four correct points are made. These include a decline in tortoise population, a destruction of their habitats, land to be used for building homes, and competition for food (4 marks).
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Examiner
only5. (a)	 Biologists found different species of finch living in the Galapagos Islands. They are shown


in the diagram below.


Describe the evolution of the different species of finch in terms of natural selection. 	 [4]


(b)	 The Biologists also found different species of tortoise as shown below:


© WJEC CBAC Ltd.


Hood
San Cristóbal


Santa Cruz


Isabela
Floreana


Santa Fe


Pinta


Marchena Genovesa
Santiago


Fernandina


Pinta Island
Intermediate shell


Isabela Island
Dome-shaped shell Hood Island


Saddle-backed shell


eats seeds


eats small insects


Common ancestor
ate seeds and insects


eats nectar


eats leaves,
buds, fruit


eats insects in wood
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only
Some parts of the Galapagos Islands have drier climates with little ground vegetation. Other 
parts have wetter climates with more ground vegetation. 


The original ancestor of the tortoises was probably small in size and evolved into the present-
day giants after its arrival in Galapagos. This is because there was no longer any need to hide 
from predators or competition for food. Once the tortoises spread, they evolved on their isolated 
islands into the different species we see today. More recently the human population on these 
islands has increased and animals such as goats have been introduced. 


(i) 	 Use the diagram opposite and information above to explain how you can decide 
what the climate is like on Isabela and Hood islands. 	 [4]


(ii)	 Explain how the increasing human population and the introduction of goats will 
affect the tortoise population. 	 [4]


© WJEC CBAC Ltd.
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