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SCIENCE B: UNIT 2 || UNIT 2 FOUNDATION (01)

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 342 1.7 0.6 3 56.3 100
2 342 2.6 0.6 3 88 100
3 341 4.2 2.1 10 41.8 99.7
4 338 5.7 2.5 10 56.7 98.8
5 340 4.7 3.2 13 36.3 99.4
6 331 3.1 2.4 13 23.6 96.8
7 317 1 1.4 8 12.7 92.7
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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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7. The radio-isotope iodine-131 is used in the treatment of thyroid cancer. The iodine-131 is mixed 
with water and given to the patient to drink. Iodine-131 has a half-life of 8 days.


 (i) Explain what is meant by the statement ‘iodine-131 has a half-life of 8 days’. [2]


 


 


 


 (ii) Patients who have undergone this treatment are given the following advice:


© WJEC CBAC Ltd.


DO NOT:
• use public transport;
• share cups, glasses, utensils or towels;
• visit young children or pregnant mothers; 
• spend more than 30 minutes with visitors;
• breast feed.


DO:
• travel alone;
• flush the toilet at least twice after use.


  Explain why this advice should be strictly followed. [6 QWC]
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END OF PAPER
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Question 
 


Marking Pointing 
 


Marks 


5.  (a) (i) 
 


1 mark for each bar (top of bar should be horizontal and not 
slanting) 
 


2 


 (ii) 4 x 22 (1) = 88 (1) 2 


 (b) (i) 
 


Complete the table  
Cycling:      5.5 x 60 = 330 


1 
 


 Swimming: 212 / 5.3 = 40  1 


 (ii) 
 
 


8.5 (1)   x 15 = 127.5 kcal (1) 
Therefore statement incorrect (1) 
 
Alternative 
139/8.5(1) = 16.35 min(1)   
therefore longer than 15 min/ statement incorrect (1) 
 
139(1)/15 = 9.27(1) 
therefore greater than 8.5 /statement incorrect (1) 
 
Three points must be coherently and correctly connected 
for 3 marks 


3 
 
 
 


 (c) (i) Insulin 1 
 


  (ii) too much sugar / diabetics cannot control sugar (1) 2 


 
  


because diabetics don’t produce insulin (1) 
Two points must be coherently and correctly connected for 
2 marks 


 


 (d)  (artificial) sweeteners / named sweetener  1 


  












Sticky Note

The bar graph plotted for Mango fizz energy content is below the 136 kcal line. The graph for 33g sugars is between 32-34 = 33g. 1 mark awarded.



Sticky Note

The candidate has incorrectly calculated the GDA. They have multiplied by 0.25 and not x4 - no marks awarded.







Sticky Note

The candidate has completed both calculations correctly. - 2 marks 



Sticky Note

The candidate has identified how much energy there is in a can of cola, correctly calculated the energy used/min to work out time to use up the energy. The candidate has also made the correct statement of fact - 3 marks



Sticky Note

In part (c)(i) the candidate has named the correct hormone. However in part ii) they have not stated that the drinks contain a high amount of sugar and that diabetics cannot/do not produce insulin to control the sugar. 1 mark    



Sticky Note

The candidate has not referred to the use of sweeteners to reduce sugar content. - 0 marks












Sticky Note

The candidate has failed to plot the graph correctly. Both the 136 kcal Energy and 33g sugar bar are incorrect. - 0 Marks 



Sticky Note

The candidate has selected the incorrect numbers from the table. - 0 marks 







Sticky Note

The candidate has completed the table with the correct calculations. - 2 marks 



Sticky Note

The candidate has correctly deduced using the information that 127.5 kcal of energy is used by jogging for 15 minutes. A can of cola contains 139 kcal therefore the statement in 'wrong' - 3 marks 



Sticky Note

The correct hormone is named. - 1 mark



Sticky Note

The candidate has recognized that the blood sugar levels would rise, however has failed to link the fact that diabetics cannot produce insulin to control this rise - 1 mark



Sticky Note

There is no reference to the use of sweeteners in the candidates answer.-0 marks












Rich

Sticky Note

The candidate has plotted the graph correctly - 2 marks



Sticky Note

The candidate has not attempted this part of the question - 0 marks







Sticky Note

The candidate has completed the table correctly - 2 marks



Sticky Note

The candidate has used some of the information from the tables. There is no clear direction with their calculations nor specific conclusions - 1 mark.



Sticky Note

The candidate has given an incorrect answer - 0 marks



Sticky Note

The candidate has recognized that there is a lot of sugar present in the drinks. However they have not made the link to their inability to produce insulin.-1 mark



Sticky Note

The candidate has made the correct suggestion. - 1 mark
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5. The table below compares the energy and sugar content in one can of different soft drinks.


© WJEC CBAC Ltd.


Name of soft drink Energy
(kcal)


Sugars
(g)


Cola 139 35


Orange Fizz 92 22


Mango Fizz 136 33


 (a) (i) Complete the graph by plotting the information for Mango Fizz. [2]


  (ii) Calculate the GDA for sugar given that Orange Fizz provides 25% of your GDA.
 [2]
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 (b) The table shows the energy used for different exercises.


 (i) Complete the table below. [2]


© WJEC CBAC Ltd.


Type of exercise Energy used 
(kcal/min)


Length of exercise 
(minutes)


Total energy used 
(kcal)


Jogging 8.5 50 425


Cycling 5.5 60
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


Swimming 5.3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


212


  It is claimed that ‘a student needs to jog for 15 minutes to use up the energy in one can 
of cola’.


 (ii) Use the information given to explain if this statement is correct. [3]


 


 


 


 (c) Researchers found that the risk of diabetes increased by 22% for people having one can 
of any of these soft drinks a day.


 (i) Name the hormone that controls sugar levels in the body. [1]


 


 (ii) Explain why these soft drinks are not suitable for diabetics. [2]


 


 


 


 (d) Suggest one way of making these drinks healthier without affecting the taste. [1]
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6. (a) sodium sulfate + carbon dioxide   2 


 (b) (i) 
 
 
 


Suitable linear scale (1)  
plot (2)  tolerance +/-0.5 square 
line (based upon plotted points) (1) 


4 
 
 
 


 (ii) Accept value between 48 and 52 1 


 (iii) 
 
 


80 (1) 
all carbonate used up / reaction complete/no more gas 
being produced (1) Do not accept 'it is stopped' 


2 
 


 


 (c) 
 


Any two of: 
temperature, size of carbonate chips, conc/strength  (not: 
amount) of acid 


 
2 
 


 (d) This is a neutralisation reaction (1) therefore pH rises to 
neutral / to pH 7(1) OR 
pH rises (to neutral / pH 7) (1) since this is a reaction 
between acid and carbonate (1) 
Two points must be correctly and coherently connected for 
2 marks 


2 


  












Sticky Note

The candidate has completed the word equation incorrectly. - 0 marks



Sticky Note

The candidate has used the correct scale. Their plot is incorrect at 60s (not given) and considered out of tolerance for 120s. No line is drawn through the points. - 1 mark 







Sticky Note

The candidate has not used their graph to estimate the volume - 0 marks



Sticky Note

The prediction is incorrect and the reasoning. There is no reference to the reaction being completed. - 0 marks



Sticky Note

The candidate has referred to 'amount' in one control - an incorrect term. The size of the carbonate chips would have been correct. The second point is also incorrect. - 0 marks  



Sticky Note

The candidate has not recognized that the fact that this is a neutralization reaction and the pH would rise. - 0 marks 












Sticky Note

The candidate has correctly named one of the products of the reaction - sodium sulfate - 1 mark



Sticky Note

The candidate gained the marks for plotting the points available correctly. However the candidates scale is incorrect and there is no line drawn through the points - 2 marks







Sticky Note

The candidate has not used the graph to estimate the volume after 1 minute - 0 marks



Sticky Note

The candidates prediction is incorrect as is his reasoning.-0 marks



Sticky Note

The candidate refers to the 'amount' which is an incorrect statement. It would be correct to refer to the size. The second control is also incorrect. - 0 marks 



Sticky Note

The candidate refers to the neutralization but does not describe what happens to the pH - 1 mark












Sticky Note

The candidate has named one of the correct products - 1 mark



Sticky Note

The candidate has used the correct scale, plotted the points correctly and drawn an appropriate line through the points - 4 marks 







Sticky Note

The candidate has used their graph to correctly estimate the volume of gas - 1 mark



Sticky Note

The prediction is correct however the candidate has not stated that the reaction is complete or inferred that all the reactants have been used up - 1 mark



Sticky Note

The candidate has stated two control variables for this experiment - 2 marks



Sticky Note

The candidate has correctly explained the pH change linking this change to the correct type of reaction - 2 marks  
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6. Dilute sulfuric acid reacts with sodium carbonate. This reaction forms a salt, a gas and water.


 (a) Complete the word equation for this reaction. [2]


 sulfuric            sodium                 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


                +                                                                +                              +  water
 acid                carbonate             . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .


 (b) A student performed the reaction above and measured the volume of gas given off.


  The student followed this method:


 1. measured 25 cm3 dilute sulfuric acid;
 2. added the acid to a conical flask;
 3. added the sodium carbonate to the acid (in excess) and started a stop watch;
 4. collected the gas;
 5. measured the total volume of gas produced every 20 seconds.


  The results are shown in the table below.


© WJEC CBAC Ltd.


 (i) Plot the graph to show the volume of gas collected. [4]
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 (ii) Use your graph to estimate the volume of gas collected after 1 minute. [1]


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


 (iii) Predict the volume of gas you would expect to be collected after 3 minutes. [2]


  Volume after 3 minutes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm3


  Give one reason for your answer.


 


 


 (c) If the student repeated this experiment, they would need the same volume and 
concentration of acid.


  State two other variables the student would need to control to ensure a fair test. [2]


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


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


 (d) Dilute sulfuric acid has a pH of 2. Explain what happens to the pH during this reaction.
 [2]
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Question Marking Pointing Marks 


7. (i) 
 
 


time taken (1)  
for activity to half/for half the nuclei/atoms to decay/ for 
half the mass (of iodine-131) to half (1) 
 


2 
 
 


 (ii) 
 
 
 
 


Indicative content 


 radiation protection- reduce exposure of others   


 exposure to radiation causes cancer 


 radiation excreted in urine – flushing to wash away 
from toilet area 


 radiation affects growing cells – children/babies 


 radiation in milk – passed to baby – damage 
babies thyroid 


 
Marking Bands 


6 (QWC) 
 


 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.  


 


 
  












Sticky Note

The candidate has not referred to the time taken for half the mass/atoms/activity to decay - 0 marks 



Sticky Note

In this QWC question the candidate has constructed an account which correctly links some of the points. Gained marks for recognizing;- the actions are to reduce radiation exposure- radiation exposure can cause harm to cells- younger children are more vulnerable-Breast feeding mums could transfer this radioactivity to their child. The candidate has used mainly appropriate scientific terminology with some accurate sentence structure. - 4 marks  
















Sticky Note

The candidate gains credit for recognizing it is the 'time taken' but not to the fact it is the mass/activity/count that is reduced by half. The term 'radiation' is determined to be incorrect. - 1 mark.



Sticky Note

The candidate has made some relevant points with limited reasoning. The candidate has gained credit for recognizing that the advice is for radiation protection.- stating that radiation could be passed on.-Can be passed through breast milk.The candidate does also refer to diseases and inherited diseases which is irrelevant in answering this question. - 2 marks   
















Sticky Note

The candidate has correctly explained the time element of the term however they have not been specific enough when referring to the activity/mass/count. - 1 mark



Sticky Note

The candidate has not given a relevant answer worthy of any credit. The answer does not refer to any form of radiation protection. The candidate refers to catching the cancer. - 0 marks 















