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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 508 1.3 1.1 4 33 99.4

2 508 5.9 2.6 10 59.1 99.4

3 502 3.2 1.5 6 53.5 98.2

4 484 2.3 1.7 8 29.4 94.7

5 490 1.2 1.2 7 17.7 95.9

6 487 2.2 1.5 8 27.1 95.3

7 478 2.5 2.3 13 19 93.5

8 410 1.2 1.4 11 11.1 80.2

9 426 1.2 1.4 8 14.6 83.4
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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 
5 
FT


(a) The time taken for the activity of a radioactive sample to 
decrease by half 


1 


(b) (i) Horizontal or vertical line added to the graph(1) 
correct value taken from the graph -30 years (1) 


2 2


(ii) 3 (allow ecf) 1 1


 (iii) 
Csହହ


ଵଷ଻ 	→ 	 Ba ൅		 eିଵ
୭


ହ଺
ଵଷ଻  


(middle equation) 


1 


(c) (ii) Beta particles are ionising (1) 
Damages/mutates cells/DNA (1)  


2 


Question 5 total 4 3 0 7 3 0 












Sticky Note

This was quite a common mistake with pupils not distinguishing between radiation which might not necessarily come from the specific sample and the activity of the sample







Sticky Note

The candidate correctly drew a correct  line at 60 cps and used this to give the correct answer. The candidate was not penalised for subsequent badly drawn incorrect lines. (2 marks)



Sticky Note

This was a quite common answer but too vague to achieve any credit. The candidate needed to realise that the radiation was ionising and would lead to cellular damage 



Sticky Note

No marks achieved here. Final answer incorrect and no working shown.



Sticky Note

Correct (1 mark)
















Sticky Note

The candidate would have achieved both marks for the entire question if he had noted that the radiation was ionising. (1 mark)



Sticky Note

Correct (1 mark.) The majority of candidates achived this mark.



Sticky Note

The candidate correctly drew a correct line at 60 cps and used this to give the correct answer. (2 marks)



Sticky Note

correct answer (1 mark)












Sticky Note

incorrect (0 marks)







Sticky Note

Correct (2 marks) although only downward line drawn on graph it is enough to show that 60cps was used



Sticky Note

Incorrect (0 marks) no working shown 



Sticky Note

Correct (1 mark)



Sticky Note

Too vague to achieve any credit. The candidate needed to realise that the radiation was ionising and would lead to cellular damage (0 marks)
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(3440U20-1)


Examiner
only


5. On March 11, 2011, a tsunami damaged a reactor at the Fukushima nuclear plant.
The damage caused a radioactive meltdown. There was also a number of explosions which
released radioactive products including caesium-137 (Cs-137) into the sea and air.


Caesium levels have now returned to normal in the seawater but they are still high in the seabed
near to the site. Levels are also high in the fish which feed off the seabed.


Before the disaster the Cs-137 contamination of 1 kg seabed was measured at 0.3 cps (counts
per second). In 2016 the contamination was measured at 120 cps.


The decay curve of Cs-137 for a 1 kg seabed sample is given below.


© WJEC CBAC Ltd.
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	 (a)	 Tick (√) the correct definition of a half-life.	 [1]


Half the time for the activity of a radioactive sample to decrease by half


The time taken for the radiation to decrease by half


The time taken for the activity of a radioactive sample to decrease by half
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(b)	 (i)	 Draw lines on the graph to find the half-life of Cs-137 and write down this value.
[2]


half-life = ……….. . . . . . . . . . . . . . . . . .………. years


Scientists state that it will take 90 years before it will be safe to eat the fish from the area.


(ii)	 Calculate how many half-lives will need to pass before the fish are safe to eat.	 [1]


number of half-lives = ……….. . . . . . . . . . . . . . . . . .………. 


	 (c)	 Cs-137 decays by beta emission.


(i)	 Circle  the correct decay equation.	 [1]


55
137Cs→ 54


137Xe+ –1
0e


55
137Cs→ 56


137Ba+ –1
0e


55
137Cs→ 53


133I+ –2
4He


(ii)	 Explain why it is dangerous to eat fish contaminated with Cs-137.	 [2]
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
6 
FT


(a) (i) 7 points correctly plotted (± less than 1 square)  (2) 
6 points correctly plotted (± less than 1 square) (1) 
5 or fewer points correctly plotted (0) 


Suitable curve of best fit (1) goes through 0,0 and 20s treated as 
anomaly 
Do not accept sketchy/thick/feathered/double lines 


3 3 3 3 


(ii) 50 s 1 1


(iii) Steeper incline (above 30oC) /to the left(1) 
Plateaus (sooner) at 7.6 (1)  


2 2 2 


(b) Rate of reaction increases(1) 
More acid particles available for (successful) collision (per unit 
volume) (1)  


2 2 


Question 6 total 2 5 1 8 3 5 
















Sticky Note

The candidate scored the marks for plotting but drew a double line that could not achieve credit even if a perfect curve had been drawn.



Sticky Note

The candidate scored the first mark for drawing a line above the original curve, but failed to show that the reaction would end at the same volume (1 mark)



Sticky Note

The candidate failed to get the explain mark, that a higher concentration would result in more collisions, but stated that the reaction was quicker (1 mark)



Sticky Note

Incorrect (0 marks) it was quite common for candidates to give 60 as it was the last time on the table.
















Sticky Note

The point 0.0 was given on the results table and thus it should have been plotted on the graph so the candidate lost one of the two plotting marks. The line should have been a curve (1 mark)



Sticky Note

The candidate scored the first mark for drawing a line above the original curve, but failed to show that the reaction would end at the same volume (1 mark)



Sticky Note

correct (1 mark)



Sticky Note

The candidate failed to get the explain mark that a higher concentration would result in more collisions, but stated that the reaction was quicker (1 mark)
















Sticky Note

Correct (2 marks) the line is above the first line and ends at the same volume



Sticky Note

The points are correctly plotted, but the candidate has failed to draw a best fit curve (2 marks)



Sticky Note

Incorrect (0 marks) it was quite common for pupils to give 60 as it was the last time on the table.



Sticky Note

The candidate failed to get the explain mark, that a higher concentration would result in more collisions, but stated that the rate of reaction increases (1 mark)
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6. A science student carries out an experiment to investigate how temperature affects the reaction
between zinc and hydrochloric acid. The reaction produces hydrogen gas, which can be collected
using the following apparatus.


© WJEC CBAC Ltd.
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delivery tube
gas syringe


clamp stand


conical flask


zinc


hydrochloric acid


The results are shown in the table below.


Time (s) Volume of hydrogen gas collected at 30 °C (cm3)


0 0.0


10 3.2


20 4.6


30 6.5


40 7.2


50 7.6


60 7.6
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(a)	 (i)	 Use the data to plot a graph on the grid below and draw a suitable line.	 [3]
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(ii)	 State the time at which the reaction was complete. [1]


Time = ………………….. . . . . . . . . . . . .…………… s


(iii)	 Add another line on the grid to show the expected results at 40 °C.	 [2]


	 (b)	 Explain in terms of particles how the rate of reaction changes when an acid of higher 
concentration is used.	 [2]


8
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
7 
FT 


(a) (i) Constant velocity / 12 m/s 
accept steady speed 


1 1


(ii) Constant deceleration 1 1 


(iii) 4-10 s 1 1


(b) (i) 12 × 6 (subs)(1) 
=72 (1) 


1 
1 


2 2


 (ii) ଵଶ
ସ


 (subs) (1) 


3 (1)  


1 
1 


2 2


(c) For both the office worker and the athlete the heart rate 
increases to supply oxygen to muscles and remove carbon 
dioxide from muscles, when exercise starts. The office worker 
heart rate increases more rapidly than the athlete and heart rate 
reaches a higher level than the athlete. The athlete’s heart is 
stronger pumps more efficiently. 


For both the athlete and office worker the heart rate decreases 
after exercise stops as oxygen does not need to be delivered to 
the muscles as quickly, and carbon dioxide does not need to be 
removed as quickly. The athlete’s recovery time is shorter than 
the office worker and returns to resting heart rate more quickly. 


5/6 Correct comparison for all sections of both graphs. 
Complete, detailed explanation of both graphs. 


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. 


2 2 2 6 
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3/4 Correct description of part of the graphs linked to partial 
explanation 
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 attempted correct description of the graphs or comparison of 
the two graphs. 
There is a basic line of reasoning which is not coherent, largely 
irrelevant, supported by limited evidence and with very little 
structure. The candidate uses limited scientific terminology and 
inaccuracies in spelling, punctuation and grammar. 


Question 7 total 4 6 3 13 4 0 












Sticky Note

The candidate needs to use scientific language to achieve the mark e.g. there was a steady deceleration (0 mark)



Sticky Note

correct (1 mark)



Sticky Note

Correct (1 mark)







Sticky Note

Correct (2 marks)



Sticky Note

Correct (2 marks)







Sticky Note

Only a lower band mark was awarded here. The candidate has given a basic comparison of some parts of the graph. But has not gone on to relate these to physiological changes.
















Sticky Note

The mark was awarded here as 12 m/s is the value of the correct steady speed



Sticky Note

The mark was not awarded here as there was a need to explain that the decrease in speed was constant



Sticky Note

Correct (1 mark)







Sticky Note

Correct (2 marks)



Sticky Note

correct (2 marks)











Sticky Note

Only a lower band mark was awarded here. The candidate has given a basic comparison of some parts of the graph. But has not gone on to explain these physiological changes.












Sticky Note

The candidate needed to state that the deceleration was uniform (0 mark)



Sticky Note

The word "pace" was not the best but the candidate knew the velocity was uniform so mark awarded (1 mark)



Sticky Note

correct (1 mark)







Sticky Note

Correct (2 marks)



Sticky Note

Correct (2 marks)











Sticky Note

A good description of the graphs but has not gone on to explain these physiological changes.  Lower band awarded.
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(3440U20-1)


Examiner
only


7. An athlete ran in a 100 metre race. The velocity-time graph for the athlete’s motion in the race
is shown below.
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(a)	 (i)	 State the motion of the athlete between 4 and 10 seconds.	  [1]


(ii)	 State the motion of the athlete between 10 and 13 seconds.	 [1]


(iii)	 Underline the time interval when the athlete travelled the greatest distance.	 [1]


0-4 s              4-10 s              10-13 s              13-16 s
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(b)	 (i)	 Use the equation:


distance = velocity × time


to calculate the distance travelled between 4 and 10 seconds.	 [2]


Distance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m


(ii)	 Use the equation:


to calculate the acceleration of the athlete during the first 4 seconds of the race.
[2]


Acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m/s2


acceleration = change of velocity
time
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only
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	 (c)	 The graphs show how the heart rate of the athlete compares to an office worker during 
an identical exercise session.
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		 Compare the graphs for the office worker and the athlete and explain the differences 
between them.	 [6 QER]


Office worker


Athlete
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FOUNDATION TIER 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 4 0 0 4 0 0 


2 4 5 1 10 4 0 


3 3 2 1 6 0 0 


4 3 1 4 8 1 5 


5 4 3 0 7 3 0 


6 2 5 1 8 3 5 


7 4 6 3 13 4 0 


8 4 4 3 11 0 6 


9 2 4 2 8 0 0 


TOTAL 30 30 15 75 15 16 


3440U10-1 - 3440UA0-1 WJEC GCSE Applied Science SA Unit 2 Combined NEW MS Summer 2018/JF 











