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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 49 8.2 1.9 13 63.4 100
2 47 3.1 1.3 8 38.3 95.9
3 49 4.1 1.3 9 45.1 100
4 49 5 1.6 9 55.6 100
5 49 1.7 1.2 7 23.9 100
6 49 5.4 2.5 14 38.9 100
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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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2. (a) Complete the following table about the extraction of iron in the blast furnace. [3]

Raw material Chemical name The purpose of the raw material

limestone calcium carbonate Removes impurities which form the waste called slag

hot air oxygen Allows the coke to burn

coke carbon

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

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

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

haematite
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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 (b) The table below shows information about the materials required for the production of one 
tonne of iron.

  Complete the table to calculate the total cost of producing one tonne of iron. [3]

Raw material Mass needed (tonnes) Cost per tonne of 
raw material (£)

Cost in producing 
one tonne of iron (£)

iron ore 1.75 60.50
. . . . . . . . . . . . . . . . . . . . .

coke 0.25 120.90 30.22

limestone 0.25
. . . . . . . . . . . . . . . . . . . . .

20.00

hot air 4.0 2.25 9.00

Total cost
£ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (c) Aluminium is also extracted from its ore. Explain why aluminium cannot be extracted in a 
blast furnace using coke (carbon). [2]
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Sticky Note
Haematite is the ore which is the source of iron in the process

Sticky Note
Carbon burns to form carbon monoxide which then reacts as the reducing agent

Sticky Note
Only 1 mark for iron oxide could be awarded on this page.



Sticky Note
No credit was given to the candidate in this section. The candidate has failed to recognize that aluminum is higher in the reactivity series. Although the candidate states that aluminum cannot be reduced but the candidates reasoning is that it is to 'hard'. - 0 marks

Sticky Note
The candidate was awarded 1 mark in this section. The mark was given for calculating the 'total cost'. Although the answer is wrong it was awarded as an Error carried forward. (ECF). The other calculations in the table are incorrect.- 1 mark







Sticky Note
The candidate is correct to say that haematite (iron oxide) is the source of the iron in the process. However there is an inaccuracy in the answer: it is not heating in the blast furnace that gives us the iron. The iron is reduced by the carbon monoxide. The candidate is right to say iron is formed as a liquid at these conditions. However this was not required by the question.

Sticky Note
Iron oxide - correct

Sticky Note
It burns to form carbon monoxide. Carbon monoxide reduces the iron ore



Sticky Note
The candidate gained credit for recognizing that 'aluminum was higher than carbon in the reactivity series'. The second mark linking this explain question - cannot be reduced by carbon was not given. - 1 mark

Sticky Note
The candidate was awarded 2 out of the three marks for the calculations in the table. The candidate correctly calculated the cost of the limestone per tonne (£). The mark for calculating the cost of iron ore in producing one tonne of iron (£) was not given as the candidate rounded up their answer incorrectly.  The third mark for calculating the 'total cost' was awarded. (Error carried forward).- 2 marks







Sticky Note
Incorrect, the haematite is the source of iron in the process. It is 'used up' in the process.

Sticky Note
The coke burns to form carbon monoxide - which then reduces the iron oxide

Sticky Note
Iron oxide is correct although the candidates attempt at the formulae is incorrect



Sticky Note
The candidate gained credit for recognizing that aluminum was more reactive than carbon. The candidate did not however link this to the fact that it could not be reduced by carbon. - 1 mark 

Sticky Note
The candidate was given credit for calculating the cost per tonne of the raw material limestone. The candidate incorrectly calculated the cost of iron ore needed to produce one tonne of iron ore and the total cost. - 1 mark
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4. Huntington’s is an inherited genetic disease caused by a dominant allele and is not usually 

diagnosed until 35 to 45 years of age. The diagnosis is usually confirmed by genetic testing and 
CAT scan.

© WJEC CBAC Ltd.

 (a) Give three reasons why a CAT scan is used in the diagnosis of Huntington’s. [3]

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

 

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

 

 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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 (b) (i) Complete the Punnett square to show the offspring produced by a heterozygous 
father and a mother who does not suffer from Huntington’s. [3]

© WJEC CBAC Ltd.

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

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

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

 (ii) Calculate the chance that their first child will suffer from Huntington’s. [1]

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

 (c) Explain what advice could be given to this couple to avoid the possibility of producing a 
child suffering with Huntington’s. [2]
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Sticky Note
The candidate gained 2 out of the 3 marks available. Credit was given for recognizing that the CAT scan views images from different angles and it forms a 3D view. No credit was awarded for the statement that it is easy to detect Huntingtons. - 2 marks



Sticky Note
The candidate gained credit for stating the couple could adopt a child. However the candidate did not recognize that fact that the father was the carrier of the Huntington's allele. -1 mark

Sticky Note
The candidate gained all the marks available in section b. The Punnett square was correctly completed and the calculation. - 4 marks.







Sticky Note
The candidate gained 2 out of the 3 marks available. Credit was given for for recognizing that the images are 3D and that the images are of the brain ( soft tissue). - 2 marks.



Sticky Note
The candidate correctly advised that IVF was a suitable alternative. The candidate however failed to recognize that it was the father that carried the allele for Huntingtons so that an alternative sperm source would be required. - 1 mark

Sticky Note
The candidate gained all the marks available in section b. the Punnett square is correctly completed and the calculation is completed correctly. -4 marks







Sticky Note
The candidate gained 2 out of the 3 marks available. Credit was given for stating that images from different angles are used and a 3D image is formed. - 2 marks 



Sticky Note
The candidate was given credit for recommending sensible advise (IVF) however the candidate did not recognize the fact that the father was responsible for passing on the Huntington allele. - 1 mark

Sticky Note
The candidate gained all the marks available in section b. the Punnett square was completed correctly and the calculation. - 4 marks
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6. The image of the thyroid gland below is from a gamma camera.
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 (a) Describe how iodine-123 is used to generate an image from the gamma camera. Your 
answer should refer to: [6 QWC]

 • how it is administered;
 • detecting the radiation;
 • formation of the image.
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 (b) The table below shows some isotopes of iodine.
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Radio-isotope Symbol Half-life

iodine-111 111I 2.5 seconds

iodine-123 123I 13.2 hours

iodine-131 131I 8 days

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

 

 

 (ii) Calculate the fraction of the original amount of iodine-123 that would be left in the 
body after 66 hours. [2]

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

 (iii) Iodine is absorbed by the thyroid. Explain why iodine-123 is the most suitable for 
this technique. [2]

 

 

 

 (iv) Explain why a patient should only have a limited number of gamma camera 
investigations in a year. [2]
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Sticky Note
In this QWC question The candidate was thought to be in the middle band of the mark scheme. The candidate has constructed an account correctly linking some of the relevant points found in the indicative mark scheme. There is appropriate scientific terminology. - 3 marks



Sticky Note
The candidate has recognized that repeated investigations can cause harm, however failed to recognize that it is the IONIZING radiation that causes the problem.- 1 mark

Sticky Note
The candidate was awarded all the marks available in this section.The candidate has recognized that the iodine 123 has a half life long enough to form an image yet short enough to cause little harm to the patient.-2 marks

Sticky Note
The candidate had calculated the fraction correctly. - 2 marks

Sticky Note
The candidate has gained all the marks available in this section. The candidates response recognizes the   Correct fact that it is the time taken to deplete the count rate to deplete 50%. - 2 marks







Sticky Note
In this QWC question the candidate was considered to be in the middle band of the mark scheme. The candidate was given credit for correctly linking some relevant points, related to the indicative content. The candidate indicates how the iodine is administered, the fact that the gamma camera 'picks up' the radiation given off and is able to form an image of developing cancers. There are significant omissions. The sentence structure is poor, there is appropriate use of scientific terminology. - 3 marks



Sticky Note
The candidate gained both marks available. The first marking point was recognizing that the gamma camera uses ionizing radiation (1) and it is this that causes harm. (1) - 2 marks

Sticky Note
The candidate is awarded 1 mark for recognizing that  the radiation exposure time would not 'harm' the patient. No credit was awarded for the second marking point - The half life also allows a suitable image to be formed. - 1 mark

Sticky Note
The candidate is given both marks for calculating the fraction correctly. - 2 marks

Sticky Note
The candidate was awarded both marks for this answer. The marks refer to the time and the depletion in mass of the radioactive source. - 2 marks







Sticky Note
In this QWC question the candidate was thought to be in the middle marking band. The candidate has correctly linked some relevant points from the indicative content. There is limited reasoning. The candidate states correctly how the iodine is administered and the fact that it is absorbed by the thyroid gland. The candidate has used appropriate scientific terminology with some accurate spelling and grammar.- 4 marks



Sticky Note
The candidate gained credit for recognizing that too many investigations could cause cancer. However the candidate did not state that it was IONIZING radiation that was the cause.- 1 mark

Sticky Note
The candidate has gained credit for recognizing that the half life of iodine 123 is short lived in the body. However the candidates term of ' long enough in the body to do its job' was considered too vague. - 1 mark

Sticky Note
The candidate has calculated the correct fraction. - 2 marks

Sticky Note
The candidate has gained all the marks available in this section. The answer recognizes that it is the time 50% (1) of the radiation (1) to decrease. - 2 marks
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UNIT 2 - HIGHER TIER (4782/02) 


SUMMER 2014 MARK SCHEME 


Question Marking detail Mark 


2. (a) Iron oxide / burns to produce CO2 and CO / the ore that contains 
iron. 


3 


(b) 105.88 
80 
165.10 (allow ecf) 


3 


(c) Aluminium higher in the reactivity series (more reactive) and 
therefore cannot be reduced by carbon.  Two marks can be 
awarded if points are correctly corrected. 


2 
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Question Marking detail Mark 


4. (a) Any three of: multiple images, 3D images, images of soft tissue, 
non-invasive, image formed from different angles 


3 


(b) (i) 


H h 


h Hh hh 


h Hh hh 


3 


Any suitable letters accepted 


(ii) 50% 1 


(c) Father passes on gene for Huntington (1) so could use sperm 
from donor/or consider adoption/genetic screening (1). 
Two points need to be correctly and coherently corrected. 


2 


(1) 


(1) (1) 
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Question Marking detail Mark 


6  (a) Indicative content  


 radio-isotope added to drug (ETDA) 


 injected into patient 


 iodine absorbed by thyroid gland 


 patient positioned under the gamma camera 


 gamma camera detects gamma radiation 


 computer forms an image    


6QWC 


 
 


Marking bands 
 


5-6 marks  
The candidate constructs an articulate, integrated account correctly 
linking relevant points, such as those in the indicative content, which 
shows sequential reasoning. The answer fully addresses the 
question with no irrelevant inclusions or significant omissions. The 
candidate uses appropriate scientific terminology and accurate 
spelling, punctuation and grammar. 
 


3 – 4 marks  
The candidate constructs an account correctly linking some relevant 
points, such as those in the indicative content, showing some 
reasoning. The answer addresses the question with some 
omissions. The candidate uses mainly appropriate scientific 
terminology and some accurate spelling, punctuation and grammar.  
 


1 – 2 marks  
The candidate makes some relevant points, such as those in the 
indicative content, showing limited reasoning. The answer 
addresses the question with significant omissions.  The candidate 
uses limited scientific terminology and inaccuracies in spelling, 
punctuation and grammar.  
 


0 marks 
The candidate does not make any attempt or give a relevant answer 
worthy of credit. 
 


 


 (b) (i) Time taken for ½ (1) 
the radioactive particles/ mass of radioactive isotope/count 
rate/activity/nuclei to decay (1) 
 


2 


  (ii) 5 half-lives (1) 
1/32 or 0.03125 (1) 
 


2 


  (iii) 
 
 
 
 


  (iv) 


Half-life long enough for formation of an image (1) 
but not too long to do any harm (1) or 
(other isotopes half-life too short or too long)   
Two points need to be correct and coherently corrected. 
 


Repeated exposure to ionising radiation, from camera (1) can 
damage DNA/cause cancer (1)  
Two points need to be correct and coherently corrected. 


2 
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