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All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %
1 1381 3.4 2.2 9 37.8 96.2
2 1400 4.2 2.1 11 37.8 97.6
3 1401 4 1.7 7 56.9 97.6
4 1350 1.2 1.2 6 19.4 94.1
5 1053 1.6 1.4 6 26.1 73.4
6 1389 4.4 1.7 10 44.3 96.8
7 1342 1.7 1.2 7 23.9 93.5
8 1276 2.2 1.8 7 31 88.9
9 1321 3 1.7 12 25.2 92.1
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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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FOUNDATION TIER 
 


SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES 
 


Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC 


1 2 5 2 9 3 9 


2 2 7 2 11 6 6 


3  5 2 7 6 7 


4 3 3   6 1  


5 6   6  6 


6 4 2 4 10 4  


7 3 4  7   


8 5 2  7   


9 5 2 5 12 4  


TOTAL 30 30 15 75 24 30 
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this


Ex, 


C 


method. [2]
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(b) Another student, using a valid method, obtained the chromatogram below (not drawn to 
scale). 
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Answer the following questions using the information in the chromatogram. 


(i) 


(ii) 


State which food colouring (E102, E110, E160) is the most soluble. 


... £ ..... .1\.0..............................................
State which drinks (A, B, C or D) contained E110.


.... A····f···13.···-v······c_··························· 
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(iii) 
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The student predicted that all orange drinks contain the same E-numbers. Explain 
whether this prediction was correct by comparing the food colourings found in 
drinks B and D. [2] 


:::lli+h::::::::::::::::i::::::::::���J:::::::JJ::::::::::::k:�:�:::::::::::::�::::::::::::::��:�:::::::::
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(iv) The retention factor (Rf) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


. Q  
Distance = ....................................... 0 ................................... cm 


II. Use the equation:


distance travelled by substance 
Rt = distance travelled by the solvent front 


, .,,__ 
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to calculate the Rt value for E102.
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this
method. [2]
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(b) Another student, using a valid method, obtained the chromatogram below (not drawn to
scale).
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Answer the following questions using the information in the chromatogram. 


(i) State which food colouring (E102, E110, E160) is the most soluble.


..... L. ... U .. O................................................. / 


(ii) State which drinks (A, B, C or D) contained E110.


···························L·············· ····························· X 


© WJEC CBAC Lid. (3445U30-1) 


[1] 


[1] 


Examiner 
only 



Sticky Note

The first error has been spotted. The other error is in number 1. What is it?
No timing is required in this experiment. 



Sticky Note

This is the correct colouring. How can you tell which it is?



Sticky Note

C does contain E110 but it's not the only one. Which others do?
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(iii) The student predicted that all orange drinks contain the same E-numbers. Explain
whether this prediction was correct by comparing the food colourings found in
drinks B and D. [2]
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(iv) The retention factor (Rt) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


Distance = .................................. 2i. ..................................... cm


II. Use the equation:


distance travelled by substance Rt = _______ ___;:.__ ___ _
distance trav,eJLed by the solvent front 


to calculate the Rt value for E102. [2] 
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Sticky Note

B does have more points of colour than D but which colourings are common and which are different? What conclusion can you make?



Sticky Note

This is the correct answer. 



Sticky Note

The correct calculation has been made. 
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this
method. [2]
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(b} Another student, using a valid method, obtained the chromatogram below (not drawn to 
scale). 
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Answer the following questions using the information in the chromatogram. 


(i) State which food colouring (E102, E110, E160) is the most soluble.


.......... E .. t\ .. 0 .......................................  


(ii) State which drinks (A, B, C or D) contained E110.


-..... f.\ ..... , .... 6 ... r ....... � ................................. .
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The student predicted that all orange drinks contain the same E-numbers. Explain 
whether this prediction was correct by comparing the footj colourings found in 
drinks B and D. [2] 
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(iv) The retention factor (Rt) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


Distance = ................... � ............. . JC ................................... cm


II. Use the equation:


distance travelled by substance 
Rf = -,-,-- -- - --,-,------,--,------,-----,------=--distance travelled by the solvent front 


J.t. �. 


to calculate the Rf value for E102 . . [2] 
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


1 (a) Any 2 × (1): 


Using a pen line (1) 
Adding water (until) above the line (1) 
Colourings may not dissolve in water (1) 


2 


2 


2 


(b) (i) 
E110 1 1 1 


(ii) 
A, B, C 1 1 1 


(iii) B and D contain E160 (1) 
B also contains E102 and E110/B contains the other two (1) so 
the prediction is incorrect 


Conclusion must be included for 2nd mark 


2 


2 


2 


(iv) I 8 cm 1 1 1 1 


II 3/8 (ecf) (1) select, read and subs 
0.375 /0.38(1) 


0.37 if seen on answer line without working (1) 


2 2 2 


Question 1 total 2 5 2 9 3 9 
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this


Ex, 


C 


method. [2]
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(b) Another student, using a valid method, obtained the chromatogram below (not drawn to 
scale). 
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Answer the following questions using the information in the chromatogram. 


(i) 


(ii) 


State which food colouring (E102, E110, E160) is the most soluble. 


... £ ..... .1\.0.............................................. / 


/ State which drinks (A, B, C or D) contained E110.
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Sticky Note

The first error has been spotted. As long as the dots are spaced apart the distances between them doesn't really matter. The other error is in number 3. What is it?



Sticky Note

This is the correct colouring. How can you tell which it is?



Sticky Note

Yes they all do.







(iii) 
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The student predicted that all orange drinks contain the same E-numbers. Explain 
whether this prediction was correct by comparing the food colourings found in 
drinks B and D. [2] 
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(iv) The retention factor (Rf) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


. Q / 
Distance = ....................................... 0 ................................... cm 


II. Use the equation:


distance travelled by substance 
Rt = distance travelled by the solvent front 


, .,,__ 
I;;_,� 
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to calculate the Rt value for E102.


© WJEC CBAC Ltd. (3445U30-1) 


[2] 


Turn over. 


I 
Examiner 


only 


"' 
0 



Sticky Note

Both B and D have a mark at 1 cm but which colouring is it? What about other marks that are present? Do B and D produce the same pattern? What conclusion can you make?



Sticky Note

This is the correct answer. 



Sticky Note

The correct calculation has been made. 
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this
method. [2]
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+t¼'--e_ l 1c- - X 


(b) Another student, using a valid method, obtained the chromatogram below (not drawn to
scale).
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Answer the following questions using the information in the chromatogram. 


(i) State which food colouring (E102, E110, E160) is the most soluble.


..... L. ... U .. O................................................. / 


(ii) State which drinks (A, B, C or D) contained E110.
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Sticky Note

The first error has been spotted. The other error is in number 1. What is it?
No timing is required in this experiment. 



Sticky Note

This is the correct colouring. How can you tell which it is?



Sticky Note

C does contain E110 but it's not the only one. Which others do?
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(iii) The student predicted that all orange drinks contain the same E-numbers. Explain
whether this prediction was correct by comparing the food colourings found in
drinks B and D. [2]
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(iv) The retention factor (Rt) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


Distance = .................................. 2i. ..................................... cm


II. Use the equation:


distance travelled by substance Rt = _______ ___;:.__ ___ _
distance trav,eJLed by the solvent front 


to calculate the Rt value for E102. [2] 
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Sticky Note

B does have more points of colour than D but which colourings are common and which are different? What conclusion can you make?



Sticky Note

This is the correct answer. 



Sticky Note

The correct calculation has been made. 
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Answer all questions in the spaces provided. 


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this
method. [2]


1· .�O.�·t'9·c··��b-Q(.···&tk�····���\09a��·······p°'p.e.v: ..... , .. .o .............. .


2. ..o!( .. \.◊..r.�.s. .......... MC\.� .......... Y.\0:VQ.. .......... .C.Q.\\.\d.ed ........................ x ............................


(b} Another student, using a valid method, obtained the chromatogram below (not drawn to 
scale). 
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Answer the following questions using the information in the chromatogram. 


(i) State which food colouring (E102, E110, E160) is the most soluble.


.......... E .. t\ .. 0 ....................................... / 


(ii) State which drinks (A, B, C or D) contained E110.


✓-..... f.\ ..... , .... 6 ... r ....... � ................................. . 
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Sticky Note

This is the correct colouring. How can you tell which it is?



Sticky Note

Yes they all do.



Sticky Note

The errors have not been spotted. They are in numbers 1 and 3. Can you correct these points?
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The student predicted that all orange drinks contain the same E-numbers. Explain 
whether this prediction was correct by comparing the footj colourings found in 
drinks B and D. [2] 
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(iv) The retention factor (Rt) value of a substance can be used to identify that substance


from a chromatogram.


I. State the distance travelled by the solvent front. [1] 


/· 
Distance = ................... � ............. . JC ................................... cm


II. Use the equation:


distance travelled by substance 
Rf = -,-,-- -- - --,-,------,--,------,-----,------=--distance travelled by the solvent front 


J.t. �. 


to calculate the Rf value for E102 . . [2] 
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Sticky Note

The correct calculation has been made and it is correctly rounded.



Sticky Note

This is the correct answer. 



Sticky Note

A correct comparison and conclusion have been made. 
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(3445U30-1)


Examiner
only


Answer all questions in the spaces provided.


1. Drinks manufacturers use standard food colourings which are identified by E-numbers. A student
was asked to investigate which E-numbers were present in different brands of orange drinks.


The student suggested the following method:


1. Place spots of each drink A, B, C and D on a pen line on chromatography paper.
2. Place spots of three common food colourings, E102, E110, E160 on the pen line.
3. Hang the chromatography paper in a beaker and add water until it is above the pen line.
4. Leave the paper to stand in water in a beaker until the water rises to near the top of the


chromatography paper.


(a) The student failed to produce a chromatogram using this method. State two errors in this
method. [2]


1.  


2.  


(b) Another student, using a valid method, obtained the chromatogram below (not drawn to
scale).
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solvent front


A    B    C     D         E102  E110  E160  


chromatography
paper


Answer the following questions using the information in the chromatogram.


(i) State which food colouring (E102, E110, E160) is the most soluble. [1]


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


(ii) State which drinks (A, B, C or D) contained E110. [1]


 ................................................................................
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(iii) The student predicted that all orange drinks contain the same E-numbers. Explain


whether this prediction was correct by comparing the food colourings found in
drinks B and D.  [2]


(iv) The retention factor (Rf) value of a substance can be used to identify that substance
from a chromatogram.


I. State the distance travelled by the solvent front. [1]


Distance =  ................................................................................ cm


II. Use the equation:


to calculate the Rf value for E102. [2]


Rf =  ................................................................................ 
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Rf = 
distance travelled by substance


distance travelled by the solvent front
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An experiment was carried out to find the concentration of beta-carotene in a solution using 
colorimetry. The results are shown in the table below. 
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Concentration (mol/dm3) Absorbance (units) 


0.02 0.1 


0.04 0.2 


0.08 0.4 


0.12 0.6 


0.16 0.8 


Use the data to plot a graph on the grid below and draw a suitable line. 
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(b} Describe how the absorbance of beta-carotene changes with concentration. [1] 


I 
Examiner 


only 


� I . . . ,,'Vl&r.,_ 


......... C .. � ........... �1)r\a;:i,v10L .......... itc-.1f
cY... .......... ¼JL, ...... �aW\.!2.-....... µy� .. \�.h ....... .Cov.1CRY.\tfoJfci 


Q 


. � 


(c) Use your line to predict the concentration of beta-carotene with an absorbance of 0.3
units. [1]


. _ o· r:.A 3 Concentration - ...................... ,r. .. Jl)U. ............................... mol/dm 


(d) It is claimed that if the concentration is doubled then the absorbance always doubles.
Explain whether you agree with this statement using data from the table. [2]
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3. An experiment was carried out to find the concentration of beta-carotene in a solution using
colorimetry. The results are shown in the table below.


(a) 


Q) 
u 
C 
cu 


..0 
L.. 


0 
en 


..0 
<( 


Concentration (mol/dm3) Absorbance (units) 


0.02 0.1 


0.04 0.2 


0.08 0.4 


0.12 0.6 


0.16 0.8 


Us� the data to plot a graph on the grid below and draw a suitable line. 
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3. An experiment was carried out to find the concentration of beta-carotene in a solution using
colorimetry. The results are shown in the table below.


Concentration (mol/dm3) Absorbance (units) 


0.02 0.1 


0.04 0.2 


0.08 0.4 


0.12 0.6 


0.16 0.8 


(a) . .:. 'use 'th'e� data to plot a graph on the grid below and draw a suitable line.
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Question Marking details 
Marks Available 


AO1 AO2 AO3 Total Maths Prac 
3 (a) 5 points correct (2) 4 correct (1) 3 correct (0) (±>1 small square) 


Straight line through origin with 1 small square (1) 
3 3 3 3 


(b) 
As the concentration of beta-carotene increases the absorbance 
increases 


1 
1 


1 


(c) 
Consistent with graph e.g. 0.06 1 1 1 1 


(d) One matching pair for (1) 
e.g. concentration doubles from 0.02 to 0.04


Another matching pair for (1) 
e.g. absorbance doubles from 0.1 to 0.2


so agree – needed for second mark 


No data mentioned (0) 


(Also for 0.04 to 0.08 cf 0.2 to 0.4 or for 0.08 to 0.16 cf 0.4 to 
0.8 ) 
Accept a concentration and absorbance pair for (1) and doubled 
pair for (1) 
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2 2 
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3. An experiment was carried out to find the concentration of beta-carotene in a solution using
colorimetry. The results are shown in the table below.


Concentration (mol/dm3) Absorbance (units)


0.02 0.1


0.04 0.2


0.08 0.4


0.12 0.6


0.16 0.8


(a) Use the data to plot a graph on the grid below and draw a suitable line. [3]
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0.8
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(b) Describe how the absorbance of beta-carotene changes with concentration. [1]


(c) Use your line to predict the concentration of beta-carotene with an absorbance of 0.3
units. [1]


Concentration =  ................................................................................ mol/dm3


(d) It is claimed that if the concentration is doubled then the absorbance always doubles.
Explain whether you agree with this statement using data from the table.   [2]
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5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide
solution using an indicator and the apparatus below. Include details of the hazards and how you
would control them. [6 QER]


indicator 
flask 


funnel 


white paper 
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5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide
solution using an indicator and the apparatus below. Include details of the hazards and how you
would control them. [6 QER]
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flask 


funnel 


white paper 
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5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide
solution using an indicator and the apparatus below. Include details of the hazards and how you
would control them. [6 QER]
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Question Marking details Marks Available 
AO1 AO2 AO3 Total Maths Prac 


5 Indicative content: 


1. Use the small funnel to fill the burette with acid. Run a little
acid out into a waste beaker to fill the part of the burette that is
below the tap. Record the starting volume of acid in the burette.


2. Accurately measure 25cm3 of sodium hydroxide solution into
a conical flask.


3. Add 2 drops of indicator.


4. Add 0.1cm3 of acid at a time, swirl the flask after each acid
addition. Keep adding acid until the indicator changes colour.
Record the final volume of acid in the burette.


5. Repeat steps 1-4 twice more.
Hydrochloric acid and sodium hydroxide are irritants/corrosive.
Wear gloves
and wash hands immediately after contact with solutions. Wear
goggles to prevent acid splashing into eyes when filling burette.


5 – 6 marks 
Detailed description of method, hazards and precautions.  
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. 


6 6 6 
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3 – 4 mark 
Detailed description of method, or hazards and precautions. 
There is a line of reasoning which is partially coherent, largely 
relevant, supported by some evidence and with some structure. 
The candidate uses mainly appropriate scientific terminology 
and some accurate spelling, punctuation and grammar. 


1-2 marks
Limited description of  method or hazards and precautions.
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 5 total 6 6 6 





		3445U30-1 DA U3 MS S19 Q5.pdf

		GCSE MARKING SCHEME

		GCSE MARKING SCHEME

		INTRODUCTION

		INTRODUCTION

		Question totals should be written in the box at the end of the question.

		Question totals should be written in the box at the end of the question.

		All work should be seen to have been marked.

		All work should be seen to have been marked.

		Crossed out responses not replaced should be marked.

		Crossed out responses not replaced should be marked.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.

		Credit will be given for correct and relevant alternative responses which are not recorded in the mark scheme.












Sticky Note

This is a good description of the method and an idea of quantities are included. 







Sticky Note

The main hazard and its precaution are described. 



Sticky Note

Despite some minor omissions, this is a good answer and gains a higher band mark. The omissions make 5 the appropriate mark. 
What would you add to make it worthj 6?












5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide
solution using an indicator and the apparatus below. Include details of the hazards and how you
would control them. [6 QER]


indicator 
flask 


funnel 


white paper 
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Sticky Note

The method is correct but there are no details about quantities. What quantities would you suggest?
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Sticky Note

A precaution is mentioned here. Are there any hazards from the solutions? If so, what?



Sticky Note

The acid is not added continuously. How should it be added?



Sticky Note

The method is in some detail and one hazard is referred to. No quantities are included so this is a middle band answer. 












5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide
solution using an indicator and the apparatus below. Include details of the hazards and how you
would control them. [6 QER]


indicator 
flask 


funnel 


white paper 
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Sticky Note

Some hazards and precautions have been mentioned. 



Sticky Note

The method is confused. The answer refers to two acids. The first step of the method is OK but the others are incorrect. How would you improve this description of the method?
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Sticky Note

The method is limited but the hazards and precautions is better. This just makes it into the middle band of marks. 
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5. Describe how you would carry out a titration of hydrochloric acid against sodium hydroxide 
solution using an indicator and the apparatus below. Include details of the hazards and how you 
would control them.  [6 QER]


burette


white paper
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flask
indicator


funnel


HCI NaOH
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