
C3 Separating Q’s 

 

Q1. 
The structures of four substances, A, B, C and D, are represented in Figure 1. 

  

(a)     Use the correct letter, A, B, C or D, to answer each question. 
  

(i) Which substance is a gas? 
 

(1) 
  

(ii) Which substance is a liquid? 
 

(1) 
  

(iii) Which substance is an element? 
 

(1) 
  

(iv) Which substance is made of ions? 
 

(1) 

(b)     Figure 2 shows the bonding in substance C. 

  



(i)      What is the formula of substance C? Draw a ring around the correct answer. 
  

SO2 SO2 S2O 

 1) 

(ii)     Use the correct answer from the box to complete the sentence. 
  

delocalised shared transferred 

When a sulfur atom and an oxygen atom bond to produce substance C, electrons are 
___________________   (1) 

(iii)    What is the type of bonding in substance C? 

Draw a ring around the correct answer. 
  

covalent ionic metallic 

(1)  

(Total 7 marks) 

Q2. Chromatography can be used to separate components of a mixture. 

(a)     A student used paper chromatography to analyse a black food colouring. 

The student placed spots of known food colours, A, B, C, D and E, and the black food colouring 
on a sheet of chromatography paper. The student set up the apparatus as shown in Diagram 1. 

                                    Diagram 1 

  

The student made two errors in setting up the apparatus. Identify the two errors and describe 
the problem each error would cause. 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 



____________________________________________________________________________ 

____________________________________________________________________________ 

_________________________________________________________________________ (4) 

(b)     A different student set up the apparatus without making any errors. 

The chromatogram in Diagram 2 shows the student’s results. 

                                Diagram 2 

  

(i)      What do the results tell you about the composition of the black food 
colouring? 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(ii)     Use Diagram 2 to complete Table 1. 

Table 1 
  

  Distance in mm 

Distance from start line to solvent front ______________ 

Distance moved by food colour C ______________ 

(2) 

(iii)    Use your answers in part (b) (ii) to calculate the Rf value for food colour C. 

______________________________________________________________ 

______________________________________________________________ 

Rf value = ____________________ 
(1) 

(c)     Table 2 gives the results of chromatography experiments that were carried out on 



some known food colours, using the same solvent as the students. 

Table 2 
  

Name of food 
colour 

Distance from 
start line to 

solvent front in 
mm 

Distance moved 
by food colour in 

mm 
Rf value 

Ponceau 4R 62 59 0.95 

Carmoisine 74 45 0.61 

Fast red 67 27 0.40 

Erythrosine 58 17 0.29 

Which of the food colours in Table 2 could be food colour C from the 
chromatogram? 

Give the reason for your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(d)     Two types of chromatography are gas chromatography and paper 
chromatography. 

Give one advantage of gas chromatography compared with paper chromatography. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 12 marks) 

Q3. 
Colours are used to coat some chocolate sweets. 

Some of these colours are given E-numbers. 

  

Use the correct word from the box to complete the sentence. 
  

additive element fuel 



  

An E-number is used to identify a permitted food ____________________________ 
(1) 

(b)     Chromatography was used to compare three of the colours used to coat the 
chocolate sweets. 

  

What do these results tell you about these three colours? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 4 marks) 

Q4. 
This is part of an article about food additives. 

  

THE PERIL OF FOOD ADDITIVES 

Some orange drinks contain the additives E102 
(Tartrazine), E104 (Quinoline Yellow) and E110 (Sunset 
Yellow).These three coloured additives are thought to 
cause hyperactivity in children. 

(a)     State two reasons that a manufacturer might give to justify the use of these 
additives. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 



(b)     Some scientists asked 4000 twelve-year-old children to help them investigate if 
there is a link between these three coloured additives and hyperactivity. 

How would the scientists use these 4000 children to investigate if there is a link 
between these three coloured additives and hyperactivity in children? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(c)     A manufacturer used an independent scientist to show that their orange drink did 
not contain these three coloured additives. 

(i)      Suggest why the manufacturer would use a scientist who was independent 
instead of using their own scientist. 

______________________________________________________________ 

______________________________________________________________ 
(1) 

(ii)     The scientist had samples of E102, E104 and E110 and the orange drink. 
The scientist used paper chromatography for the test. 

Describe how the scientist could use the results to show if the orange drink 
contained any of these three coloured additives. 

You may include a diagram of the paper chromatography results. 

  

  

  

  

  

  

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 



______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 
(2) 

(Total 9 marks) 

Q5. 
Water from a lake in the UK is used to produce drinking water. 

(a)     What are the two main steps used to treat water from lakes? 

Give a reason for each step. 

Step 1   ________________________________________________________ 

Reason   _______________________________________________________ 

Step 2   ________________________________________________________ 

Reason   _______________________________________________________ 
(2) 

(b)     Explain why it is more difficult to produce drinking water from waste water than 
from water in lakes. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(c)     Some countries make drinking water from sea water. 

Complete the figure below to show how you can distil salt solution to produce and 
collect pure water. 

Label the following: 
•        pure water 
•        salt solution 

  
(3) 

(d)     How could the water be tested to show it is pure? 



Give the expected result of the test for pure water. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(e)     Why is producing drinking water from sea water expensive? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 11 marks) 



Mark schemes 

Q1. 
(a)     (i)      C 

1 

(ii)     B 
1 

(iii)    A 
1 

(iv)    D 
1 

(b)     (i)      SO2 

1 

(ii)     shared 
1 

(iii)    covalent 
1 

[7] 

Q2. 
(a)     start line drawn in ink 

1 

so it will run / dissolve in the solvent / split up 

allow mixes with the spots 
1 

spots under solvent or solvent above spots / start line 
1 

so they will mix with solvent or wash off paper or colour the solvent or 
dissolve in the solvent 

1 

(b)     (i)      contains A and E 
1 

and one other (unknown substance) 

if no other marks awarded, an answer saying it is made up of 
three colours gains 1 mark 

1 

(ii)     45  or  46 

allow any value from 45 to 46 
1 

18 

allow any value from 16 to 20 

award 1 mark if numbers correct but in cm 
1 

(iii)    0.40 



allow ecf from (b)(ii) 

ignore units 
1 

(c)     fast red 

allow ecf from (b)(iii) 
1 

has same Rf value 

allow none of them, as none has the same Rf value for 2 
marks 

1 

(d)     any one from: 

•        more accurate 
•        more sensitive 
•        uses small quantities of samples 
•        quicker / faster / more rapid 
•        can link to mass spectrometer (MS) 

1 

[12] 

Q3. 
(a)    additive 

1 

(b)     colour 3 is a mixture of colours 1 and 2 

any two from: 

accept E-number or additive instead of colour  

ignore comments about height / level 
1 

•        colour 1 is made up of only one colour / dye 

•        colour 2 is made up of only one colour / dye 

•        colour 3 is made up of two colours / dyes  
or  
more colours (than colours 1 and 2) 

2 

[4] 

Q4. 
(a)    any two from: 

ignore reference to taste / shelf-life / sales etc 

•        improve the colour / appearance 

•        additives are permitted / not banned / listed on the label 

•        link between additives and hyperactivity not proved 

•        maintain the low cost of the drink or natural colours would make the 
drink cost more 

allow cheaper if qualified 



2 

(b)     have a control group / placebo or test children before any drink given 
1 

give a drink to at least 3 groups or give a drink at least 3 times 
1 

give each additive to different group / children / at different times 
1 

observe / monitor / compare behaviour of group / children 
1 

(c)     (i)      so that there would be trust / respect / no bias 
1 

(ii)     compare the colours / spots from the orange drink with those of the 
(three) additives 

accept diagram of chromatogram(s) with spots for E102, 
104, 110 and sample from the orange drink 

1 

there should be no matching colours / spots 
1 

[9] 

Q5. 
(a)     filtration 

or 
by passing through filter beds to remove solids 

1 

sterilisation to kill microbes 

allow chlorine / ozone allow ultraviolet light 
1 

(b)     water needs more / different processes 
1 

because it contains any two from: 
•        more organic matter 
•        more microbes 
•        toxic chemicals or detergents 

2 

(c)     (as part of glassware attached to bung) 
salt solution in (conical) flask 

allow suitable alternative equipment, eg boiling tube 
1 

(at end of delivery tube) 
pure water in test tube which must not be sealed 

allow suitable alternative equipment, eg, beaker, condenser 
1 

heat source (to heat container holding salt solution) 
1 

if no other mark obtained allow for 1 mark suitable 
equipment drawn as part of glassware attached to bung and 



at end of delivery tube 

(d)     determine boiling point 
1 

should be at a fixed temperature 100°C 

allow should be 100°C 

allow if impure will boil at a temperature over 100°C 
1 

(e)     high energy requirement 
1 

[11] 


