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Answer all the questions.

1 We see the flower of a poppy as red.

(a) Explain why we see the poppy as a red colour.

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

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

(b) Two related species, A and B, are responsible for the red colour of poppies and the
blue colour of cornflowers.

OH O~
OH 0]
HO O HO O~
‘ T ‘ Z o
OH A -red OH B - blue

(i) Explain, in terms of energy levels, why A and B are coloured.

..................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------------------

..................................................................................................................................
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(c) Explain how the ionisation energy of hydrogen may be determined from its atomic *

emission spectrum.

------------------------------------------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
..........................................................................................................................................
..........................................................................................................................................

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

(d) When an iron rod is heated in a flame, it eventually glows red.

Suggest why the very hot metal appears red.

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

[Total: 13]
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2 This question concerns the analysis of organic compounds from their mass spectra. %

(a) What is meant by the following terms used in mass spectrometry?
MOIECUIAL ION POAK ........uueevveiiiiecieereciiercsietereeette e s seae s e eeesssse e e s ssansessssssessssntessessreees (1]
DASE PAK ...ttt e e ba e eaas s e renaeea s (1]

(b) Inthe mass spectra of organic compounds, a small peak exists at (M+1) that can help
to determine the number of carbon atoms in the compound.

(i) What is responsible for this (M+1) peak?

(ii) In a mass spectrum of compound D, this peak has a relative height of 0.7
compared with one of 10.4 for the molecular ion peak.

Calculate the number of carbon atoms in a molecule of compound D. Show your
working.

(2]
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(c) A different compound, E, has the molecular formula C,H;O. The mass spectrum of
compound E is shown below.

100
T 80
relative 604
abundance -
40
204
[ l|l|ll Illl [l 1 4 M IIII' e l I 1 % |
0 AR RN R R R R R R R A N A N R AN AR AR RN RN S AR AR N N T
10 20 30 40 50 60 70 80 90 100 110
m/e
(i) What is the m/ e of the molecular ion of compound E? .........ccccevuveeeviivernneennen. 1]
(i) What fragment ion is responsible for the peak atm/e 777 ......ccccoevevcvivreecrnennn. (1]

(d) On reaction with a halogen, compound E forms compound G. The spectrum of
compound G has an M and an (M+2) peak with the same relative abundance.

(i) Which halogen was used in the reaction? ............cccccvvrevviciiiriie v, (1]
(ii) What is the value of m/e for the molecular ion peak for compound G? ............ 1]
[Total: 9]
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(a) Gas liquid chromatography and paper chromatography both use partition to separate

the components of a mixture.

Identify the phases used for the partition in each method.

method

stationary phase

mobile phase

gas/liquid chromatography

paper chromatography

(2]

(b) The chromatogram below shows the results of two-way chromatography on a mixture

of dyes.

!

solvent 2

X

starting point

(i) Label, with a U, any dye which did not move in solvent 1.

solvent1 —»

(if) Label, with an S, the dye which moved most in both solvents.
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(c) In this question, one mark is available for the quality of written communication. vee

Describe the process by which DNA may be used to produce a genetic fingerprint.

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

Quality of Written Communication [1]
[Total: 10]
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4 (a) State the regions of the electromagnetic spectrum that are used for

atomic emission spectroscopy

-----------------------------------------------------------------------------------------

N.MLE SPECIIOSCOPY .oiiiiiuiturteririiiireser st rsarrrtreas s s essees s essssnrasaeesssaes s nresssessannneaasenanns 2]
(b) Compound J produced the three spectra given below.
100
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(i) Compound J has the formula C,H,0,, and is known to be saturated.

Use the mass spectrum to deduce the values of x and y, showing how you arrive
at your answer.

(2]

(ii) Use the i.r. spectrum to identify three absorptions due to characteristic bonds. You
should quote the bond and the wavenumber of the absorption in the spectrum.

T et e et ettt e e eeee e (1]
X [1]
B oo ee e e s e es e ]

(iii) Study the n.m.r. spectrum and use the Data Sheet to identify the proton
environments that exist in compound J.

(3]
(iv) What extra information is provided by the splitting patterns?
............................................................................................................................ [2]
(v) Use the data from the three spectra to suggest a structure for J.
(1]

[Total: 13]

END OF QUESTION PAPER
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