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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 97 7.3 2 14 52.1 100
2 97 2.5 1.5 5 50.1 100
3 95 4.2 2.2 14 30.1 97.9
4 96 4.8 2.5 14 34.2 99
5 95 2.9 2.2 8 36.7 97.9
6 96 4 1.9 12 33 99
7 94 1.6 1.6 8 19.4 96.9
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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 


4 
FT


(a) (i) 141
56


 Ba (2) + 
92
36


 Kr + 3 
1
0


 n (1) 3 3 3 


(ii) 
Fission , a moderator , neutrons , control rods (1)  4 4 4 


(iii) Uranium 
isotope 


Number of 
protons 


Number of 
neutrons 


uranium-235 
92 143 


uranium-236 
92    (1) 144 (1) 


 


2 2 2 


(b) (i) 3
rd


 and 4
th
 statements correct:


The time taken for the number of undecayed nuclei to halve  (1)


The time taken for the activity to halve       (1)


2 2 


(ii) One half life (1) 
So ½ (1) 


½ alone as answer (2) 


1 1 2 


(iii) U-235 will have gone through more than 6 half lives / U-235 
decays quicker (1) 
Therefore {fraction/amount} (of U-235) must be smaller so don’t 
agree (1) 


OR 


U-238 has only gone through 1 half life /U-238 decays slower (1) 
Therefore {fraction/amount} of (of U-238) must be larger so don't 
agree (1) 


2 2 


Question 4 total 15 7 6 2 15 5 
















Sticky Note

This refers to the time (may not be years) for something to halve (1). It was given a benefit of the doubt that the radioactive nuclei meant the number of them (1).



Sticky Note

Firstly 4.2 billion has been incorrectly converted. This is very confusing workings and it isn't clear where the answer of 3/5 comes from. However it is incorrect anyway and nothing in the workings earns any credit (0). 
Can you work out how many half-lives of uranium-235 fit into 4.2 billion years? 



Sticky Note

The moderator is not relevant here. This is a bit confused but control rods do absorb neutrons (2). 
Where do these neutrons come from?




Sticky Note

The question is asking about what makes up the nucleus. This does not answer it. (0) What particles are found inside a nucleus? How can you use the mass number and atomic number to work out how many of each are present? 



Sticky Note

The first and second equation have been completed correctly. Both beta symbols are correct. (3). Can you spot what is wrong with the Pu symbol values? 
















Sticky Note

This refers to the time taken for something to halve (1). However an isotope splitting in half is not an acceptable property. Can you think of a property that does halve? 



Sticky Note

Firstly has the 4.2 billion been used? The half-life is written with the correct number of zeroes.  It isn't clear where the answer of 3/5 comes from. However it is incorrect anyway and nothing in the workings earns any credit (0). 
Can you work out how many half-lives of uranium-235 fit into 4.2 billion years? 



Sticky Note

The coolant alone would not prevent an uncontrolled chain reaction but control rods do absorb neutrons (2). 
Where do these neutrons come from?





Sticky Note

The numbers of protons and neutrons are correct. However, are electrons found in a nucleus? (1)



Sticky Note

The top equation has been completed correctly. (1)
What is the charge of a beta particle? Is this charge shown in the completed symbols?
Once this is corrected you should see the mistake in completing the symbols Np and Pu. 
















Sticky Note

This refers to the time for something to halve (1).  However what is 'amount' referring to? Can you add to the sentence so the second mark can be awarded?



Sticky Note

4.2 billion has been correctly converted and the half-life is shown with the correct number of zeros. The number of half-lives that fit into the age of the Universe is 6 (2). 
What happens to a number after a half-life?
Can you complete a sequence showing 6 half-lives, starting with the number 1 and ending up with a fraction? 



Sticky Note

The moderator is not relevant here. The part about control rods is correct (2). 
Can you explain how control rods maintain a controlled chain reaction? 



Sticky Note

The question is asking about what makes up the nucleus. This does not answer it. (0) What particles are found inside a nucleus? How can you use the mass number and atomic number to work out how many of each are present? 



Sticky Note

The top equation is completed correctly (1). Both beta symbols are also correct (1). The same error has been made when working out the atomic numbers of Np and Pu. Can you spot the error? 
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(3445UC0-1-R1)


4. Information about two natural isotopes of uranium is given in the table.
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One type of fission reaction involving uranium-235 is shown in the diagram.
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Another type of reaction occurs in a fast breeder fission nuclear reactor. Uranium-238 (U-238) 
can be used to generate plutonium-239 (Pu-239), which also acts as a reactor fuel supply. An 
intermediate stage involves the production of neptunium-239 (Np-239).


The reaction follows the three stages below:


U-238 + n        U-239
U-239        Np-239 + β
Np-239        Pu-239 + β


Isotope Symbol Type of decay Half life (years) Product


uranium-235 alpha 7 × 108 thorium-231


uranium-238 alpha 4.5 × 109 thorium-234


235
92U


238
92U







(3445UC0-1-R1) Turn over.
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Examiner


only
(a)	 (i)	 State what is meant by the term half-life.	 [2]


(ii)	 The isotopes of uranium in the table have been in existence since the Earth was 
formed. One estimate of the Earth’s age is 4.2 billion years. Calculate the fraction 
of uranium-235 that remains on Earth today.	 [3]


Fraction = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


(b)	 (i)	 Explain how the uncontrolled chain reaction shown in the diagram is prevented in a 
nuclear reactor.	 [3]


(ii)	 Describe the structure of a nucleus of      Ba which is one of the fission products. 
[2]


(c)	 Complete the following nuclear equations showing how uranium-238 generates 
plutonium.	 [4]


© WJEC CBAC Ltd.
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141
56


239
. . . . . . . . . .


239
. . . . . . . . . .


. . . . . . . . . .


. . . . . . . . . .
Np + U  β


239
. . . . . . . . . .


. . . . . . . . . .


. . . . . . . . . .


. . . . . . . . . .


. . . . . . . . . .
Pu + Np  β


239
. . . . . . . . . .


1
0U + Un 238


  92
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


5 
F
T 


(a) (i) Indicative content: Draw a cross on a square of white paper. 
Measure (25 cm


3 
) of hot sodium thiosulfate using the (25 cm


3 
)


measuring cylinder and pour into the conical flask. Record the 
temperature of the solution using a thermometer. Using the 10 cm


3


measuring cylinder, measure out 5cm
3
 of the hydrochloric acid. Place


the conical flask onto the cross and add the hydrochloric acid. Swirl the 
flask to mix the contents and at the same time start the stopwatch. 
Look down at the cross from above the mixture. Stop the stopwatch as 
soon as the cross disappears. Record the time taken for the cross to 
disappear. 
Repeat for the same temperature and then for different temperatures of 
sodium thiosulfate. 


5– 6 marks 
Full sequential account of method including measuring instruments and 
suggested volumes  


There is a sustained line of reasoning which is coherent, relevant, 
substantiated and logically structured. The candidate uses appropriate 
scientific terminology and accurate spelling, punctuation and grammar. 


3 – 4 marks 
Most steps and measuring instruments included. 


There is a line of reasoning which is partially coherent, largely relevant, 
supported by some evidence and with some structure. The candidate 
uses mainly appropriate scientific terminology and some accurate 
spelling, punctuation and grammar. 


1-2 marks 
Limited method and some instrumentation included. Candidates may 
have investigated an independent variable other than temperature. 


There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little structure. 
The candidate used limited scientific terminology and inaccuracies in 
spelling, punctuation and grammar. 


0 marks 


No attempt made or no response worthy of credit. 


2 4 6 6 
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


(ii) Any 2  (1) from: 
Same concentration of acid (1) 
Same concentration of sodium thiosulfate (1) 
Same volume of acid (1) 
Same volume of sodium thiosulfate (1) 


Same flask / same cross = neutral 


2 2 2 


(iii) (A change in concentration/volume) changes the rate of 
reaction/time to obscure cross  


1 1 


(b) (i) As {more water added / less sodium thiosulfate} (concentration 
of sodium thiosulfate decreases) so {cross takes longer to 
disappear/decreases rate of reaction} (1) 


1 1 2 


(ii) Thiosulfate particles become less crowded/ less thiosulfate 
particles to react (1) 
Smaller chance of collisions between (reacting) particles/ lower 
rate of collision between (reacting) particles  (1) 


Accept converse answer 


2 2 2 


Question 5 total 12 5 6 1 12 0 12 
















Sticky Note

The description is acceptable (2)



Sticky Note

Both sets of ions are identified (2)



Sticky Note

Correct answer (2)



Sticky Note

The name of a possible compound is correct (1) When writing out a formula, the charges (2+ and 2-) are not included. (0)
















Sticky Note

The description is acceptable (2)



Sticky Note

Both sets of ions are identified (2)



Sticky Note

These are all tests that have been mentioned in the question so would not count anyway. (0) What is a flame test? 



Sticky Note

The name of a possible compound is correct (1) The formula is also correct (1) can you explain why 2 atoms of Cl combine with 1 of Ca? 
















Sticky Note

This does not offer any insight into the difference between the types of analysis (0)



Sticky Note

All the correct cations are required for 1 mark. One of these is correct and 2 are incorrect.(0)  Can you use information in the tables to decide which is which? 



Sticky Note

All the correct anions are required for 1 mark. One is missing (0)  Can you use information in the tables to identify the third one? 



Sticky Note

Correct answer (2)



Sticky Note

The name of a possible compound is correct  using the answers given previously (1) The formula is also correct (1) Can you work out the name and formula for another compound? 
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(3445UC0-1-R1)


5. Forensic scientists analyse substances found at crime scenes. They use analytical techniques
to arrive at qualitative conclusions. These techniques are being used by students to identify
samples of an unknown powder.
The table below shows the effect of adding sodium hydroxide solution to selected cations.
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Cation Effect of adding sodium hydroxide solution


aluminium (Al3+) white precipitate
soluble in excess sodium hydroxide to give a colourless solution


ammonium (NH4
+) no precipitate


when heated with sodium hydroxide, ammonia gas is given off


calcium (Ca2+) white precipitate
insoluble in excess sodium hydroxide


copper(II) (Cu2+) blue precipitate
insoluble in excess sodium hydroxide


iron(II) (Fe2+) green precipitate
insoluble in excess sodium hydroxide


iron(III) (Fe3+) reddish-brown precipitate
insoluble in excess sodium hydroxide


lead(II) (Pb2+) white precipitate
soluble in excess sodium hydroxide to give a colourless solution


zinc (Zn2+) white precipitate
soluble in excess sodium hydroxide to give a colourless solution


magnesium (Mg2+) white precipitate
insoluble in excess sodium hydroxide


Tests for some anions are shown in the table below.


Anion Test Result 


carbonate (CO3
2–) add hydrochloric acid carbon dioxide gas is produced


chloride (Cl–) acidify with dilute nitric acid, then add  
silver nitrate solution white precipitate formed


iodide (I–) acidify with dilute nitric acid, then add 
silver nitrate solution yellow precipitate formed


nitrate (NO3
–) add sodium hydroxide solution, then 


aluminium and warm carefully ammonia gas produced


sulfate (SO4
2–) acidify with dilute hydrochloric acid 


and then add barium chloride solution white precipitate formed


bromide (Br–) acidify with dilute nitric acid then add 
silver nitrate solution cream precipitate formed







(3445UC0-1-R1) Turn over.
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Examiner


only
(a)	 Describe the difference between qualitative and quantitative analysis.	 [2]


	 (b)	 The students dissolve samples of the unknown powder in water and test for anions and 
cations.


		 The observations from the students’ tests are shown below.


Use the information in the tables above and opposite to determine:


(i)	 all the possible cations that may be present.	 [1]


(ii)	 all the anions that may be present.	 [1]


	 (c)	 Describe another test that could be used to confirm the cation(s) present.	 [2]


	 (d)	 Name one compound that could be present in the solution and use the symbols given in 
the tables to write down its chemical formula. 	 [2]


Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Formula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


© WJEC CBAC Ltd.


Test Observations


sodium hydroxide
solution added


white precipitate 
which did not dissolve 


as more sodium 
hydroxide was added


acidify then add 
barium chloride 


solution
white precipitate


hydrochloric acid 
added bubbles of gas


dilute nitric acid then 
silver nitrate solution 


added
white precipitate


8
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 


6 
FT 


(a) (i) Both springs stretch elastically (over the range) (1) 


Spring 2 stretches easier than spring 1 / up to 20 N spring 1 
extends less / after 20 N /spring 1 extends more (1) 


2 2 1 2 


(ii) Pair of values from graph e.g. 47.5/10 (2) 


Answer = 4.75/4.8 N/cm (1) 


Allow tolerance of one small square when reading values from 
graph. 


3 3 3 3 


(iii) 
Spring 1- all points on the line OR converse for spring 2 1 1 1 












Sticky Note

The student has constructed a list of methods at the bottom of the page to help them write their account. This is good practice. 

Smoking food is linked with another method but that is not referred to here.

There are 5 other methods included all with a clear explanation why they work. This is a top band answer (5). Can you think of any other methods, together with how they work? 












Sticky Note


Smoking food is linked with another method.

There are 3 other methods included all with an explanation why they work. 
There are some spelling mistakes and sometimes the expression could be better. 
This is a middle band answer (3). 
Can you correct the account by circling spelling mistakes and adding punctuation marks? 
Can you think of any other methods, together with how they work? 












Sticky Note

The student has listed methods in the first paragraph to help them write their account. This is good practice. 

There are 4 methods included all with a clear explanation why they work. This is a middle band answer. The expression is OK. (4). 
Which method did they include in their list but did not write about? 
Can you think of any other methods, together with how they work? 












(3445UC0-1-R1)


6. (a)	 Explain the methods used by the food industry to preserve food. [6 QER]


© WJEC CBAC Ltd.
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only
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HIGHER TIER 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 0 10 4 14 8 13 


2 5 0 0 6 0 3 


3 5 7 2 14 4 0 


4 5 9 0 14 3 0 


5 4 0 4 8 0 6 


6 6 4 2 12 4 0 


7 5 0 3 8 0 0 


Total 30 30 15 75 19 22 











