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(FIVE questions only to be attempted; begin each question on a separate sheet) 
 
1.  Describe the principles on which instrumental recipe prediction systems are based.
   [12] 
 
Outline the main features of an instrumental recipe prediction system.   [8] 
 
2.  Outline the main components of a modern reflectance spectrophotometer suitable 
for the colour measurement of dye solutions.               [14] 
 
Describe how you could test whether the instrument was in good working order.  [6] 
 
3.  Discuss the advantages and disadvantages of colour-difference formulae in 
pass/fail assessments.                   [10] 
 
Describe how the reliability of colour difference formulae is assessed?            [10] 
 
4.  Give an account of the essential features of the CIE system of colour specification. 
   [10] 
Explain why illuminant D65 is generally preferred to illuminant C.    [3] 
 
Define what is meant by dominant wavelength, excitation purity and complementary 
dominant wavelength.  Illustrate your answer using the CIE chromaticity diagram. [7] 
 
 
5.  Give a detailed account of the NCS colour-order system, emphasising the 
principles on which it is based.                                                                                  [12] 
 
What are the advantages and limitations of using colour atlases?                [8] 
 
 
 



6.  Sketch possible spectral reflectance curves for the following coloured surfaces: 
 
(i) Light Grey; 
(ii) Dark Red; 
(iii) Mid Yellow-Green; 
(iv) Dark Brown; 
(v) Mid Blue. 
                     [10] 
 
Suggest possible sets of CIE L*, a* and b* values for each of these surfaces.     [5] 
 
State which hues you would expect for both additive and subtractive mixtures of: 
 
(i) Red plus green; 
(ii)  Red plus yellow plus blue; 
(iii)  Cyan plus yellow. 
            [5] 
 
7.  Two fabrics, A and B, have the following CIE tristimulus values under illuminant 
D65 (Table 1-1). 
 

Table 1-1: CIE tristimulus values for fabrics A and B 
Tristimulus values X Y Z 
Colour A 10 15 16 
Colour B 11 12 35 

 
Give a verbal description of the colours of the fabric samples A and B.   [4] 
 
Calculate the CIE chromaticity coordinates of fabric samples A and B.  [4] 
 
Calculate the CIE L*a*b* coordinates of the fabric samples A and B under illuminant 
D65.  The CIE XYZ values of the illuminant white point under D65 are [94.811 
100.00 107.304].          [6] 
 
Fabric sample C has CIE L*a*b* values of [40 -3 -39].  Calculate the colour 
difference between fabric sample A and fabric sample C.  Discuss your calculated 
differences in an industrial context.       [6] 

 
 
8.  Define the terms absorbance and molar extinction coefficient.    [3] 
 
Describe Lambert’s Law and Beer’s Law.  Your answer should include their 
mathematical relationships and a definition of any terms used.   [12] 
 
Briefly explain the difference between simple- and complex-subtractive mixing.     [5] 

 
 
9.  Explain what is meant by the terms metamerism and colour constancy, carefully 
distinguishing between the two.        [7] 
 



Discuss practical situations in which each is important.      [5] 
 
Give a brief description of the CIE Colour Rendering Index.    [8] 
 
 
10.  Write notes on two of the following: 

(a) The principle of shade sorting.               [10] 
(b) The visual and instrumental assessment of light fastness.            [10] 
(c) Defective colour vision.  [10]  



 
Chart 1: CIE Chromaticity Diagram (1964 10 degree data) 

 


