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Answer all the questions.

1 Many organisations collect scientific evidence.

 (a) For each example below, name the organisation involved and give an example of a role they 
carry out.

  One has been done for you.

    Environmental protection

     Environment Agency
Organisation  ......................................................................................................................

    Protection against floods
Role  ...................................................................................................................................

  (i) Law enforcement

Organisation  ......................................................................................................................

Role  ............................................................................................................................  [2]

  (ii) Consumer protection

Organisation  ......................................................................................................................

Role  ............................................................................................................................  [2]

 (b) It is important that scientific evidence is reliable.

  Describe one way that reliability can be increased.

  Give an example.

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

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

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

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

 ............................................................................................................................................  [2]

[Total: 6]
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2 Evidence must be collected before it can be analysed.

 (a) Which two of the following are not stages in the collection, storage and preparation of samples 
for analysis?

  Put crosses (✗) next to the two incorrect statements.

   collect representative samples 

   estimate cost of collecting samples 

   prevent deterioration of samples 

   avoid contamination of samples 

   avoid tampering of samples 

   dispose of samples 
[2]

 (b) Standard procedures are used for analysing and testing the samples of evidence.

  Which two of the following statements would not form part of a standard procedure?

  Put crosses (✗) next to the two incorrect statements.

   use standard reference materials to calibrate equipment 

   buy new equipment at the end of each test 

   make sure the equipment is from the same manufacturer 

   use graphs to calibrate data 

   record the standard procedure used 

   record the outcomes achieved 
[2]

 (c) State two ways in which data from analysis can be presented.

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

 ............................................................................................................................................  [2]

[Total: 6]
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3 Some tests use colour to show results.

 Look at the pH colour charts for litmus and universal indicator.

litmus

4 5 6 7 8 9 10

red purple blue

universal indicator

4 5 6 7 8 9 10

red orange yellow green green-blue blue blue-black

 (a) Universal indicator gives the more precise measure of acidity.

  Explain why.

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

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

 ............................................................................................................................................  [1]

 (b) Look at the data about the soil pH in which crops grow best.

wheat

rape

rye

barley

chick peas

4 5 6 7 8 9
pH of soil

  Give the colour which universal indicator would turn if the following soils were tested.

  (i) Soil in which rye grows best  ........................................................................................ [1]

  (ii) Soil in which chick peas grow best  .............................................................................. [1]
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 (c) Which of the following best describes the litmus test?

  Put a ring  around the correct answer.

qualitative        semi quantitative        quantitative
 [1]

 (d) Which of the following best describes the universal indicator test?

  Put a ring  around the correct answer.

qualitative        semi quantitative        quantitative
[1]

[Total: 5]
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4 Neil uses a colorimeter and this standard procedure to measure the intensity of colour in 
solutions.

stage 1 place a sample of pure colourless solvent in the colorimeter

stage 2 set the meter to zero

stage 3 place solutions of known concentration in the colorimeter

stage 4 plot data from known concentrations to produce a calibration graph

stage 5 place a test sample in the colorimeter

stage 6 use the calibration graph

 (a) Why did Neil place a sample of pure colourless solvent in the colorimeter?

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

 ............................................................................................................................................  [1]

 (b) Why did Neil set the meter to zero?

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

 ............................................................................................................................................  [1]

 (c) Why did Neil place samples of known concentration in the colorimeter?

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

 ............................................................................................................................................  [1]

 (d) Why did Neil produce a calibration graph?

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

 ............................................................................................................................................  [1]

 (e) How could Neil use the graph to work out the concentration of the test sample?

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

 ............................................................................................................................................  [1]

[Total: 5]
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5 A Trading Standards scientist tests children’s toys to make sure that they are not coloured with 
banned dyes.

 She tests colours from five different coloured toys, A, B, C, D and E, using paper 
chromatography.

A B C D E banned
dye

0 cm

5 cm

10 cm

solvent front

pencil line

sc
al

e 
cm

so
lv

en
t

 (a) She also tests the banned dye.

banned dye Rf value

0.5

  Draw the spot from the banned dye in the correct position on the chromatogram. [1]

 (b) Chromatography separates samples using a mobile phase and a stationary phase.

  (i) What are the samples used in this procedure?

  .........................................................  [1]

  (ii) Name the mobile phase used in this procedure.

  .........................................................  [1]

  (iii) Name the stationary phase used in this procedure.

  .........................................................  [1]
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 (c) Explain how chromatography depends on relative attractions between the sample, the solvent 
and the medium.

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

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

 ............................................................................................................................................  [2]

 (d) Another banned dye was tested.

  The spot moves 4 cm up the paper.

  Calculate its Rf value.

  Show your working.

Rf value = distance travelled by substance
distance travelled by solvent

 Rf value  ........................................................  [1]

 (e) Scientists often use ‘thin layer’ rather than ‘paper’ chromatography.

  Explain why.

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

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

 ............................................................................................................................................  [2]

 (f) Thin layer chromatograms of amino acids are developed by spraying with a chemical called 
ninhydrin and heated in an oven.

  Suggest why.

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

 ............................................................................................................................................  [1]

[Total: 10]
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6 A trophy is stolen from a school display case.

 The forensic scientists use a photo from an old school magazine to obtain a description.

 The scientists magnify the image to try to get more detail.

      

 A B C D

 (a) Which image A, B, C or D shows the greatest magnification?

  Explain your answer.

Image  .........................

 ............................................................................................................................................  [2]
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 (b) These photographs do not all show the same resolution.

  Explain what is meant by resolution.

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

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

 ............................................................................................................................................  [2]

[Total: 4]

END OF QUESTION PAPER
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