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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 91 4.4 1.8 7 63 100
2 91 5 1.8 12 41.4 100
3 90 2.2 1.3 6 37 98.9
4 91 6.6 3 13 51.1 100
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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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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 (Q}!)* 0.39 


150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean value of 0.45 and Dafydd calculated a value of 0.39. Show how both values were
obtained and explain which is the better method of calculating a mean. [3]
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Sticky Note

The anomaly has been identified. Both methods are shown clearly and the correct conclusion has been made. 
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(b) (i) Use the data in the table to plot a graph of mean absorbance against concentration only 


of haemoglobin on the grid below and draw a suitable line. [4] 


a a .10 o .�o o. 60 o. ;30 I . o 


(ii) De:;ibe � relationship betw�.:Zorbance and concentration of haemoglobin . 


.............. A.6 .. i1.�······:�·······t····················· ···LkA·······�····:if:L: .... �
·······�·····Jb .. k ... M .... 0··· . . .. . .. !J11 .. J ...... G!i ..... � .. �····


(c) One part of the structure of haemoglobin has the chemical formula FeN4
C


6
H1804. 


(i) 


(ii) 


Calculate the relative molecular mass (Mr) of this part of haemoglobin. 
I [2] 


F� -=-1� l::: bx b-=-J_l �4 6:tJ>$ � 14-0 --t ��� 


N =- 7 )(� -ill. \-l = I 1< 18 � JI-, �' J1l tut


Q ::: 8.x 4/0L X 
Mr = ............................................................................... . 


Calculate the total mass of this part of haemoglobin in 2.5 moles. [2] 


)( 


Mass = 


© WJEC CBAC Lid. (3445UC0-1) Turn over. 
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Sticky Note

Both axes are not labelled correctly with units. Appropriate scales have been used but they do not both show zero at the origin. The points have been plotted correctly within tolerance. A line of best fit has not been drawn. There is a series of point to point lines and it does not start at the origin. 



Sticky Note

This does not earn any credit since the variables included in the question are not stated in the answer. 



Sticky Note

The atomic masses of each element can be found in the Periodic table at the back of the exam paper. This is an incorrect list. Atomic numbers have been used instead. 



Sticky Note

This has not been attempted so zero marks. It is always worth making a guess since leaving a blank definitely scores 0. 
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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood. 


 The table below shows how the absorbance depends on the concentration of haemoglobin. One 
mean value is missing. 


 (a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a 
mean value of 0.45 and Dafydd calculated a value of 0.39. Show how both values were 
obtained and explain which is the better method of calculating a mean.  [3]


 


 


 


 


Concentration of 
haemoglobin
(mg/100 cm3)


Absorbance (units)


Test 1 Test 2 Test 3 Test 4 Mean


50 0.20 0.21 0.20 0.19 0.20


100 0.37 0.41 0.63 0.39


150 0.60 0.61 0.60 0.60 0.60


200 0.80 0.79 0.81 0.83 0.81


250 0.99 0.99 0.99 0.99 0.99
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 (b) (i)  Use the data in the table to plot a graph of mean absorbance against concentration 
of haemoglobin on the grid below and draw a suitable line.  [4]


 (ii)  Describe the relationship between absorbance and concentration of haemoglobin.  
 [2]


 


 


 (c) One part of the structure of haemoglobin has the chemical formula FeN4C6H18O4.


 (i) Calculate the relative molecular mass (Mr) of this part of haemoglobin. [2]


Mr =  ................................................................................


 (ii) Calculate the total mass of this part of haemoglobin in 2.5 moles. [2]


Mass =  ................................................................................ 13
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(a) Food poisoning is a notifiable disease in Wales. Doctors are required to  report every case
of food poisoning.


(i) Explain how some bacteria cause food poisoning. [2] 
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(ii) State two symptoms of food poisoning. fa [1] f=?<:on1p1e
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(iii) State two different types of precaution that can be taken when preparing food to (Jo�»�


reduce the risk of food poisoning. [2] fa"
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(b) Figure 1 shows the number and rate of reported cases of food poisoning in Wales
between 1992 and 2016.


Year 
Total number of Rate (number per 
reported cases 100 000 population) 


Figure 1 
1992 3590 124.5 


1998 5 946 205.0 


2000 4 716 162.2 


2006 4 301 145.4 


2010 4 980 165.6 


2014 4516 146.1 


2016 4504 145.7 


The percentage of reported cases of food poisoning during each quarter of a year is 
shown in Figure 2. 


% of total for year 


Figure 2 
Quarter 


2012 2014 2016 


Jan-Mar 18 17 19 


Apr-Jun 26 26 25 


Jul-Sep 32 32 33 


Oct-Dec 24 25 23 


Figure 3 shows the rate of food poisoning amongst females by age group in 2016. 


Figure 3 
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Figure 4 shows the rate of food poisoning amongst males by age group in 2016. 
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Use the data in Figures 1 !«? 4 to answer the following questions. 


(i) Since 1998, egg-laying hens have been vaccinated against a species of Salmonella.


Explain how this has affected the number of reported cases of food poisoning. [2] 
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(ii) Explain the variation in the percentage of reported cases of food poisoning in each
of the quarters in a year. [3] 
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(iii) It is suggested thJthe rate of food poisoning does not depend on gender or age.
Explain whether this suggestion is confirmed by the data. [2] 
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(a) (i) 


Toxins are produced (1) 
as bacteria grow / multiply (1) 


2 2 


(ii) Stomach pains /vomiting / diarrhoea/nausea/dizziness 
Any 2 for (1) 


1 1 


(iii) Any 2 × (1) from: 
Hygiene e.g. wash hands, disinfect surfaces (1) 
Avoid cross contamination (from raw meat) (1) 
cook properly (1) 


2 2 


(b) (i) Notifications have dropped (1) 
Since less hens are infected (with Salmonella) (1) 2 2 1 


(ii) Highest percentage of food poisoning cases occur during 
third quarter or July to September or summer months(1) 


Either 
Temperatures are warm(er) (1) 
so bacteria grow more quickly (1) 
OR 
Mixed raw and cooked meats during barbecues (1) 
Contamination by bacteria (1) 


3 3 1 


(iii) No because: 
Higher notification rates for males (1) 
and unequal rates for age ranges (1)  


Judgement must be given for 2 marks 


2 2 2 


Question 9/2 total 5 2 5 12 4 
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2. (a)
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Food poisoning is a notifiable disease in Wales. Doctors are required to report every case 
of food poisoning. 
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(iii) State two different types of precaution that can be taken when prepa ·ng food to


reduce the risk of food poisoning. [2] 


..... Erst.I�··· p.usoool. ..... � ..... S..UCT\ ... O.S ....... �Yl\� .... .h.0£\0lf ..... . 


... ClX\.9.\ .......... 0JSG ....... CUJ.c5.\.0JJ13 ..... CJ.OSS ..... CO'rt�.1.ne1:nQr\ ... � ..... FC:!r. .........


.. :�XCLD.1� .. , ..... ma..\i\l\� .... Silr-:e. .... 1lr.ru, .... :'lli..Q_,. .... S()JYUt ..... �.\P.,e, ..... . 
�0h1+ LA�d WV\.QY\Jcu..tbf\3 tfCllA) oJ\.d c.ooRQ_cJ 
Y\I\Qo\;_ 


��1Y\11S\S 
� ���� 


m- ��� �-
Wi' 11\CK .Q. Si� twL � oJ.Ur-e. W \ ll IJ\CX -e.C< £L


{vu, ro. \-t °ct' 0tOi'\jn�s IS C\.S it W\ \ CUl.Ow \\A..SL


��5 ¾-0 wCYYk- \1.Q.,S1 Cl� '�9 os \\- ct�sri 1 \-


� k-00 Y\0\-. CCUbO'Y\ �)(\� a..uo� pYOrOJ�nth£flS


px\ 0 \-0 u.an� � I j t-Q f\ Cf -e_ Cl'\ � · L-\ \'\ t --tr\QX9_Y \ � 
ws.o reqµ_u-�d so \Y\.SL. fY\OY-\:, l; ht h,..Q._ ·f' o SW 


� r� °t \?hOrosyntv\.t� \ s. £x(2.Qr_�-t 3 showJ
\'V\..Q_, C\}1)-dUS-t- r(Uf, Ok- �to��n �S)J b..e.Ccu.ilQ_ 
lk V\O S _ � MOS r '&JnoUY1t- at° C etrb Oo/1 �


� \r\J-, �St- � CltU..r�-
© WJEC CBAC Ltd. (3445UC0-1) Turn over. 


I 
Examiner 


only 


✓ 


M 


0 



Sticky Note

It is caused as a result of bacteria multiplying but this is part of the answer. What is produced in the process? 



Sticky Note

These are correct symptoms. 



Sticky Note

Two different types are stated. One is related to hygiene and the other to avoiding cross contamination. 
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(b) Figure 1 shows the number and rate of reported cases of food poisoning in Wales
between 1992 and 2016.


Year 
Total number of Rate (number per 
reported cases 100 000 population) 


Figure 1 
1992 3 590 124.5 


1998 5 946 205.0 


2000 4 716 162.2 


2006 4 301 145.4 


2010 4980 165.6 


2014 4 516 146.1 


2016 4 504 145.7 


The percentage of reported cases of food poisoning during each quarter of a year is 
shown in Figure 2. 


% of total for year 


Figure 2 
Quarter 


2012 2014 2016 


Jan-Mar 18 17 19 


Apr-Jun 26 26 25 


Jul-Sep 32 32 33 


Oct-Dec 24 25 23 


Figure 3 shows the rate of food poisoning amongst females by age group in 2016. 


Figure 3 
80 


70 


8 60 
0 


50 0 


0 40 -


30 
Q) 


20 -
Q) 


10 


0 
0 (j) (j) (j) (j) (j) (j) 
..- ..- N C'f) ""1" I.() CD 0 


0 
I I 


0 0 r--
0 0 0 
N C'f) """ I.() CD 


Age 


© WJEC CBAC Ltd. (3445UC0-1) 







5 


Figure 4 shows the rate of food poisoning amongst males by age group in 2016. 
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Use the data in Figures 1 to 4 to answer the following questions. 


(i) Since 1998, egg-laying hens have been vaccinated against a species of Salmonella.


Explain how this has affected the number of reported cases of food poisoning. [2] 
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(ii) Explain the variation in the percentage of reported cases of food poisoning in each


of the quarters in a year. [3]
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(iii) It is suggested that the rate of food poisoning does not depend on gender or age.


Explain whether this suggestion is confirmed by the data. [2]
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Sticky Note

The decline in number of cases is noted. The reasoning behind the decline is not given. What is the purpose of vaccinating hens? 



Sticky Note

The higher incidence of food poisoning during summer months has been stated. There is no explanation why this may happen. What can be said about temperatures during the summer? How does this affect bacterial growth? 
Alternatively, barbecues are more common during the summer. How might these be a cause?



Sticky Note

The answer recognises that the rate of food poisoning is not the same for all age groups. However to say it is unequal for genders is insufficient. Which gender is it more likely to affect? Note the scale on y-axis of the bar charts are not the same. 












2. (a)


3 


Food poisoning is a notifiable disease in Wales. Doctors are required to report every case 
of food poisoning. 


� Explain how some bacteria cause food poisoning. [2] 
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(ii) State two symptoms of food poisoning. [1] 


... n.o..u:se,c:1 ..... o...n.d ...... ��·····c.c.o..mp:, 


© WJEC CBAC Ltd. (3445UC0-1) Turn over. 


Examiner 


only 


2-


M 


0 



Sticky Note

It is caused as a result of bacteria multiplying but this is part of the answer. What is produced in the process? 
The other part of the answer is about cross contamination and not required here. 



Sticky Note

These are correct symptoms. 



Sticky Note

Two different types are stated. One is related to hygiene and the other to avoiding cross contamination. 
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(b) Figure 1 shows the number and rate of reported cases of food poisoning in Wales
between 1992 and 2016.


Year 
Total number of Rate (number per 
reported cases 100 000 population). 


Figure 1 
1992 3590 124.5 


1998 5946 205.0 


2000 4 716 162.2 


2006 4301 145.4 


2010 4980 165.6 


2014 4 516 146.1 


2016 4504 145.7 


The percentage of reported cases of food poisoning during each quarter of a year is 
shown in Figure 2. 


% of total for year 


Figure 2 
Quarter 


2012 2014 2016 


Jan-Mar 18 17 19 


Apr-Jun 26 26 25 


Jul-Sep 32 32 33 


Oct-Dec 24 25 23 


Figure 3 shows the rate of food poisoning amongst females by age group in 2016. 


Figure 3 
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Figure 4 shows the rate of food poisoning amongst males by age group in 2016. 
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Use the data in Figures 1 to 4 to answer the following questions. 
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k <!, , , SOU. (i) Since 1998, egg-laying hens have been vaccinated against a species of Salmonella.
(."rt"-' \.UC\' � '-'1.: , Explain how this has affected the number of reported cases of food poisoning. [2] 
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Sticky Note

The decline in number of cases is noted. The reasoning behind the decline is not given. What is the purpose of vaccinating hens? 



Sticky Note

This answer provides a full explanation. There is some careless use of terminology e.g heat instead of temperature, but this did not affect the mark. Also comparative terms such as 'less' and 'as much' are included.



Sticky Note

The answer recognises that the rate of food poisoning is not the same for all age groups. Which gender is it more likely to affect? Note the scale on y-axis of the bar charts are not the same. 
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(a) Food poisoning is a notifiable disease in Wales. Doctors are required to report every case
of food poisoning. 


(i) Explain how some bacteria cause food poisoning. [2] 


I 
Examiner 


only 
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(ii) State two symptoms of food poisoning. fa [1] �omp!e 
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Sticky Note

It is caused by toxins. The second part of the answer is not included. Toxins are released as the bacteria multiply.  



Sticky Note

These are correct symptoms. 



Sticky Note

Two different types are stated. One is related to hygiene and the other to avoiding cross contamination. 
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(b) Figure 1 shows the number and rate of reported cases of food poisoning in Wales
between 1992 and 2016.


Year 
Total number of Rate (number per 
reported cases 100 000 population) 


Figure 1 
1992 3590 124.5 


1998 5946 205.0 


2000 4 716 162.2 


2006 4 301 145.4 


2010 4 980 165.6 


2014 4516 146.1 


2016 4504 145.7 


The percentage of reported cases of food poisoning during each quarter of a year is 
shown in Figure 2. 


% of total for year 


Figure 2 
Quarter 


2012 2014 2016 


Jan-Mar 18 17 19 


Apr-Jun 26 26 25 


Jul-Sep 32 32 33 


Oct-Dec 24 25 23 


Figure 3 shows the rate of food poisoning amongst females by age group in 2016. 


Figure 3 
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Figure 4 shows the rate of food poisoning amongst males by age group in 2016. 


Figure 4 100
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Use the data in Figures 1 !� 4 to answer the following questions. 


(i) Since 1998, egg-laying hens have been vaccinated against a species of Salmonella.


Explain how this has affected the number of reported cases of food poisoning. [2] 
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(ii) Explain the variation in the percentage of reported cases of food poisoning in each
of the --quarters in a year. [3] 
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(iii) It is suggested thfthe rate of food poisoning does not depend on gender or age. 


Explain whether this suggestion is confirmed by the data. [2] 
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Sticky Note

The decline in number of cases is not noted. What is the purpose of vaccinating hens? 



Sticky Note

The higher incidence of food poisoning during summer months in each year has been stated. Note the asterix directing the marker to the continuation of the answer at the bottom of the page. There is an explanation why this may happen. 



Sticky Note

The answer recognises that the rate of food poisoning is not the same for both genders.  Note the scale on y-axis of the bar charts are not the same. Does age make a difference?
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2. (a) Food poisoning is a notifiable disease in Wales. Doctors are required to report every case
of food poisoning.  


(i) Explain how some bacteria cause food poisoning. [2]


(ii) State two symptoms of food poisoning. [1]


(iii) State two different types of precaution that can be taken when preparing food to
reduce the risk of food poisoning.   [2]


Examiner
only
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Figure 3 shows the rate of food poisoning amongst females by age group in 2016.
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Year Total number of 
reported cases


Rate (number per 
100 000 population)


1992 3 590 124.5


1998 5 946 205.0


2000 4 716 162.2


2006 4 301 145.4


2010 4 980 165.6


2014 4 516 146.1


2016 4 504 145.7


Figure 1


The percentage of reported cases of food poisoning during each quarter of a year is 
shown in Figure 2.


Quarter
% of total for year


2012 2014 2016


Jan-Mar 18 17 19


Apr-Jun 26 26 25


Jul-Sep 32 32 33


Oct-Dec 24 25 23


Figure 2


(b) Figure 1 shows the number and rate of reported cases of food poisoning in Wales
between 1992 and 2016.
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Figure 4 shows the rate of food poisoning amongst males by age group in 2016.


Figure 4
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Use the data in Figures 1 to 4 to answer the following questions.


(i) Since 1998, egg-laying hens have been vaccinated against a species of Salmonella.
Explain how this has affected the number of reported cases of food poisoning.  [2]


(ii) Explain the variation in the percentage of reported cases of food poisoning in each
of the quarters in a year.  [3]


(iii) It is suggested that the rate of food poisoning does not depend on gender or age.
Explain whether this suggestion is confirmed by the data.  [2]
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3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity. 


graphite 
moderator _ ___, 


boron control rods 
uranium fuel rods 


-+ 


hot gas 


core 


gas flow 


cold gas 


heat exchanger 


pump 


-+ 
steam to 
turbines 


cold 
water 


thick concrete shield to absorb neutrons and other radiations 


Explain why the reactor cannot function safely during an interruption to the supply of electricity 
in a power cut. Explain how a nuclear accident is prevented and the consequences of a nuclear 
accident. [6 QER] 
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3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity.


graphite 
moderator ---..-, 


boron control rods 


uranium fuel rods 


hot gas 


core 


gas flow 


heat exchanger 


-+ 
steam to 
turbines 


cold 
water 


thick concrete shield to absorb neutrons and other radiations 


Explain why the reactor cannot function safely during an interruption to the supply of electricity 
in a power cut. Explain how a nuclear accident is prevented and the consequences of a nuclear 
accident. [6 QER] 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


3 Indicative content: 


The control rods are designed to be lowered into the reactor to 
absorb more neutrons to reduce or stop nuclear fission, which 
will reduce the core temperature. The power cut prevents this 
level of control.  


Power cut results in failure of pump so coolant cannot circulate.  
Rods are automatically released fully into the reactor to stop any 
more fission reactions. Otherwise eventually high enough 
temperatures to cause a meltdown are reached.  


There are immediate consequences to human health from a 
possible explosion. There are long term consequences to health 
and the environment due to radiation contamination. 


5 – 6 marks 
Detailed description of the effects of the power cut, why T 
increases and consequences of meltdown.  
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 mark 
Full description of two of: the effects of the power cut, why T 
increases and consequences of meltdown. 
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. 


6 6 







14 
© WJEC CBAC Ltd. 


1-2 marks
Limited description of any of the effects of the power cut, why T
increases and consequences of meltdown.
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.


0 marks 
No attempt made or no response worthy of credit. 
Question 3 total 6 6 
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3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity.


graphite 
moderator -.---! 


boron control rods 


uranium fuel rods 


... 


hot gas 


core 


gas flow 


cold gas 


heat exchanger 


pump 


... 
steam to 
turbines 


cold 
water 


thick concrete shield to absorb neutrons and other radiations 


Explain w� the reactor cannot function safely during an interruption to the sup..Q!Y. of electricity 
in a power cut. E,JWlain how a nuclear accident js prevented and the conse.9uences of a nuclear 
accident . [6 QER] 
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Sticky Note

This is one of the negtive consequences of a power cut and it is described well. 
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Sticky Note

The role of the control rods is explained well. However, the answer does not say that this level of control cannot happen in a power cut. 



Sticky Note

The meltdown and resulting explosion are recognised as well as the dangers for released radiation. 



Sticky Note

This response covers nearly all of the expected content. It is worthy of a higher band mark. In this case, 5 is awarded and not 6 because part of the result of a power cut (inability to move control rods) was missing. 
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3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity. 


graphite 
moderator _ ___, 


boron control rods 
uranium fuel rods 


-+ 


hot gas 


core 


gas flow 


cold gas 


heat exchanger 


pump 


-+ 
steam to 
turbines 


cold 
water 


thick concrete shield to absorb neutrons and other radiations 


Explain why the reactor cannot function safely during an interruption to the supply of electricity 
in a power cut. Explain how a nuclear accident is prevented and the consequences of a nuclear 
accident. [6 QER] 
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Sticky Note

This paragraph recognises that the pump and control rods operate by an electrical supply. The role of the pump in cooling is recognised. The role of the control rods is not described fully. 
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Sticky Note

This middle part is not relevant to the question.



Sticky Note

Despite describing the consequences of a nuclear accident, a description of the type of accident that would arise is not included.
This partial coverage best fits with a middle band mark and in this case 3.  How do control rods control the reaction rate? If the temperature becomes too high what can happen?












3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity.


graphite 
moderator ---..-, 


boron control rods 


uranium fuel rods 


hot gas 


core 


gas flow 


heat exchanger 


-+ 
steam to 
turbines 


cold 
water 


thick concrete shield to absorb neutrons and other radiations 


Explain why the reactor cannot function safely during an interruption to the supply of electricity 
in a power cut. Explain how a nuclear accident is prevented and the consequences of a nuclear 
accident. [6 QER] 
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Sticky Note

This is a good description of the role of control rods. 
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Sticky Note

The consequences of released radiation are described. 



Sticky Note

The consequences of overheating are stated. The term meltdown is not included. 



Sticky Note

The role of the control rods is explained. The role of the pump is inferred but unclear. Dangers from radiation are covered but not the process of meltdown. This best fits with a middle band mark and in this case 4. 
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3. The diagram shows the structure of a nuclear reactor. The boron control rods and pump are
powered by mains electricity.


uranium fuel rods
boron control rods


heat exchanger


hot gas


core


cold gas


cold 
water


steam to 
turbines


gas flow


pump


thick concrete shield to absorb neutrons and other radiations


graphite 
moderator


Explain why the reactor cannot function safely during an interruption to the supply of electricity 
in a power cut. Explain how a nuclear accident is prevented and the consequences of a nuclear 
accident. [6 QER]







(3445UC0-1) Turn over.


7
Examiner


only


© WJEC CBAC Ltd.


6


3
4


4
5


U
C


0
1


0
7












8 


4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 0.63 0.39 6- ':)q
150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean Jra111e of Q .45 and Dafydd calculated a value of 0.39. Show how both values were
oTu,ln.e.d and explain which is the better method of calculating a mean. [3] 
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(b) (i)


9 
Examiner 


Use the data in the table to e_lot a graph of mean absorbance agajnst concentration only


�in on the grid below ana draw a suitable line. [4] 


(c) One part of the structure of haemoglobin has the chemical formula Fe_N4C6H1804.


(i) Calculate the relative molecular mass (Mr) of this part of haemoglobin.
-


[2] 


Mr = ........... 33 .............................................. ..


(ii) _f§lc,1JlaJ..e the total mass of this Rart of haemog.!opin in l:.5-m�s.
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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test 3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 0.63 0.39 6-�Lt
150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean value of 0.45 and Dafydd calculated a value of 0.39. Show how both values were
obtained and explain which is the better method of calculating a mean. [3]
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(ii) 
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Use the data in the table to plot a graph of mean absorbance against concentration 
of haemoglobin on the grid below and draw a suitable line. [4] 
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(c) One part of the structure of haemoglobin has the chemical formula FeN4C6H1804. 


(i) 


(ii) 


Calculate the relative molecular mass (M
r
) of this part of haemoglobin. [2] 


iK 
33 


b 
M - 33/ o.ts


r - ................... .......................................................... ..


Calculate the total mass of this part .of haemoglobin in 2.5 moles. [2] 


'"2-s--=. 
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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 (Q}!)* 0.39 


150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean value of 0.45 and Dafydd calculated a value of 0.39. Show how both values were
obtained and explain which is the better method of calculating a mean. [3]
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(b) (i) Use the data in the table to plot a graph of mean absorbance against concentration only


of haemoglobin on the grid below and draw a suitable line. [4] 


a a .10 o .�o o. 60 o. ;30 I . o 


(ii) De:;ibe � relationship betw�.:Zorbance and concentration of haemoglobin . 


.............. A.6 .. i1.�······:�·······t····················· ···LkA·······�····:if:L: .... �
·······�·····Jb .. k ... M .... 0··· . . .. . .. !J11 .. J ...... G!i ..... � .. �····


(c) One part of the structure of haemoglobin has the chemical formula FeN4
C


6
H1804. 


(i) 


(ii) 


Calculate the relative molecular mass (Mr) of this part of haemoglobin. 
I [2] 


F� -=-1� l::: bx b-=-J_l �4 6:tJ>$ � 14-0 --t ��� 


N =- 7 )(� -ill. \-l = I 1< 18 � JI-, �' J1l tut


Q ::: 8.x 4/0L Mr = ............................................................................... . 


Calculate the total mass of this part of haemoglobin in 2.5 moles. [2] 


Mass = 


© WJEC CBAC Lid. (3445UC0-1) Turn over. 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


4 (a) (0.37+0.41+ 0.63 +0.39)/4=0.45 (1) 
(0.37+0.41+0.39)/3 =0.39 (1) 
Dafydd- Anomalous reading has been used in Rhodri’s mean 
or anomalous reading not used in Dafydd. (1) 


3 3 2 3 


(b) (i) Labelling including concentration on x-axis with units (1) 
Scales (50/2cm or x-axis; 0.1/cm on y-axis). Both scales 
should start at 0. (1) 
four points correctly drawn (± < 1 small square)(1) 
Straight best fit line through 0.0 (1) 


4 4 4 4 


(ii) As concentration of haemoglobin increases so does the 
absorbance (1) 
in a proportional way (1) 


2 
2 1 2 


(c) (i) Atomic masses from Periodic table: 56, 14, 12, 1,16 (1) 
56 + 56 + 72 + 18 + 64 (1) =  (266) (ecf) 


2 2 2 


(ii) 2.5 × 266 (ecf) (1) 
= 665 (g) (1) 


2 2 2 


Question 4 total 10 3 13 9 9 
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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 0.63 0.39 6- ':)q
150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean Jra111e of Q .45 and Dafydd calculated a value of 0.39. Show how both values were
oTu,ln.e.d and explain which is the better method of calculating a mean. [3] 


8 ... 0..9.d..r ... ,.: ...... =·········Q·�··�·7··f···Q·'. .. 1...l .... f ... .9 .. : .. 9 ... 3. .. ± ...... Q .. .-.... 3. .. 9. ..... :7: ..... !.: ... � .................... . 
l·fr-; too -:: 04-5 � ............................................................................................................................ , ........ ····································································· 


D& L4 dd - 0- ?>7+0.4-1 -I- o. �q= /,. /7 ................ u·· ...................................................................................................................................................................................
,. 17--;- "3 -::o."39 � 


············································································································································································································ 


OcI'-�dd 's (Y'\ebhod ,·s besb
Oob bhe GnOf""\ol


<j 
_ o. 6 �.
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Sticky Note

The anomaly has been identified. Both methods are shown clearly and the correct conclusion has been made. 







(b) (i)
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Examiner 


Use the data in the table to e_lot a graph of mean absorbance agajnst concentration only


�in on the grid below ana draw a suitable line. [4] 


(c) One part of the structure of haemoglobin has the chemical formula Fe_N4C6H1804.


(i) Calculate the relative molecular mass (Mr) of this part of haemoglobin.
-


[2] 


�


Mr = ........... 33 .............................................. ..


(ii) _f§lc,1JlaJ..e the total mass of this Rart of haemog.!opin in l:.5-m�s.


© WJEC CBAC Ltd. (3445UC0-1) 


[2] 


"' 


0 



Sticky Note

Both axes are labelled correctly. Appropriate scales have been used and they both show zero at the origin. The points have been plotted correctly and a line of best fit has been drawn. Notice there is a point above and below the line. 



Sticky Note

This is part of the story. A straight line through the origin always shows the same thing i.e. the relationship between the variables is directly proportional. 



Sticky Note

The atomic masses of each element can be found in the Periodic table at the back of the exam paper. This is an incorrect list. In fact this is just a list of the subscript numbers in the formula. Notice 1 has been added after Fe in the formula. What is the significance of the subscript numbers?



Sticky Note

The incorrect answer from the previous part is carried over to this part. The calculation has been correctly completed. 
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4. Colorimetry is a method used to determine the concentration of haemoglobin in blood.


The table below shows how the absorbance depends on the concentration of haemoglobin. One
mean value is missing.


Concentration of Absorbance (units) 
haemoglobin 
(mg/100 cm3) Test 1 Test2 Test 3 Test4 Mean 


50 0.20 0.21 0.20 0.19 0.20 


100 0.37 0.41 0.63 0.39 6-�Lt
150 0.60 0.61 0.60 0.60 0.60 


200 0.80 0.79 0.81 0.83 0.81 


250 0.99 0.99 0.99 0.99 0.99 


(a) Rhodri and Dafydd calculated the missing mean absorbance value. Rhodri calculated a
mean value of 0.45 and Dafydd calculated a value of 0.39. Show how both values were
obtained and explain which is the better method of calculating a mean. [3]


.. �����···�··········(��.��.�� .. :?. ........ 9. .. �.:3� ..... r ........ �.:.½.) ....... t ..... 9..:.b.� ..... J .. � ... J.9 ...................................... .
_, _______ __,,, ____ .:....-


················································································································s.·······�·····�� .. :.4 ... S. .................... :rl.s ................ . 


.... M.� .. ��········C9.0'.\o.:\�s. ............... � ............ ®.�M.:\.� .......... �.!!M ....... i.� ...... .o..� ... �.�··········4,h\:� .................. .


....... $.h?.v.::.��···········��: .......... � ........ b0.!� .......... �.�./) ....... �����.� .......... &.: ........ f.� ....... /YJ1!� ... � ................ . 


·s-��S I 5 -t'�. 


(p-('vtfu'r-1 


u \ VJOf5 · o LAI� r-
. 
h> gck


'3>.= 6,39 � 
�utlt fV\e.M � (,-t �. 


fie. ((;tO(\I\: le.


\--t) { � 6 vX {).Jv:j r,., 7 ( cs 


D.. fvlo�c..- O.CC�'""t- /1.J\,(l(¼ • 
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Sticky Note

The anomaly has been identified. Both methods are shown clearly and the correct conclusion has been made. 







(b) 


O· z__o 


(i) 


0 


(ii) 
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Use the data in the table to plot a graph of mean absorbance against concentration 
of haemoglobin on the grid below and draw a suitable line. [4] 


..... f.§ ....... tk .......... �.?.:�.���\��····· .. � ....... h.0 .. �.0.i.◊.y.o!?.,.0.. ............ (0.JJ�.�.�.�.s. ...... t!:e ........... . 


.... (\&.�t.���.f. .. S: ............. \�fSf:c.�). . ........ .C .. f o.i;..?��·············lt>.Cf.dcd-::!.<-b.J .. '. ...................................... . 


Examiner 
only 


"' 
0 


(c) One part of the structure of haemoglobin has the chemical formula FeN4C6H1804. 


(i) 


(ii) 


Calculate the relative molecular mass (M
r
) of this part of haemoglobin. [2] 


iK 
33 


b 
M - 33/ o.ts


r - ................... .......................................................... ..


Calculate the total mass of this part .of haemoglobin in 2.5 moles. [2] 


'"2-s--=. 
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� 5 3X!il '3 ?>'°' �
--- () 


Mass = � '��;;;: 13



Sticky Note

Both axes are labelled correctly. Appropriate scales have been used and they both show zero at the origin. The points have been plotted correctly and a line of best fit has been drawn. Notice there is a point above and below the line. 



Sticky Note

This is part of the story. A straight line through the origin always shows the same thing i.e. the relationship between the variables is directly proportional.  



Sticky Note

The atomic masses of each element can be found in the Periodic table at the back of the exam paper. This is an incorrect list. In fact this is just a list of the subscript numbers in the formula. What is the significance of the subscript numbers?



Sticky Note

This answer is incorrect despite allowing an ecf from the previous part. What is the relationship between mass, molar mass and the number of moles? 











