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Answer all the questions.

Chromatography is the separation of the components of a mixture. There are several different types
of chromatography but there is always a mobile phase and a stationary phase. The components in
the mixture are separated either by adsorption or by partition.

(@) (i) Complete the table below. Some parts have been done for you.

paper thin-layer gas/liquid
chromatography chromatography chromatography
mobile phase solvent
; a non-volatile solvent
stationary phase :
on a solid support
method of separation partition

(6]

(ii) In both paper and thin-layer chromatography, components of a mixture can be identified
by measuring R; values. What is meant by R; value?

(iii) A chromatogram is shown below.

Circle the component that has an R, value of approximately 0.2.
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(b) The diagram below shows a gas/liquid chromatogram obtained from a mixture containing

three components, A, B and C.
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(i) Which component is the most volatile? Explain your reasoning.

The most volatile component is component

(ii) Calculate the percentage abundance of component B in the mixture

answer =
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2 Compound D contains carbon, hydrogen and oxygen only. The mass spectrum of D is shown

below.
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(@) The ratio of the M : (M + 1) peaks is 95.3 : 4.2.

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

(ii) Determine the number of carbon atoms in compound D.

(2]

(iii) Deduce the molecular formula for compound D. Show your working.

(3]

(b) Compound D contains both a C=C double bond and a C=0 double bond. The ion responsible
for peak X, in the mass spectrum above, is CHSCH"‘.

Deduce the structural formula of compound D.

(1]

© OCR 2008



5
(c) The C=C double bond and the C=0 double bond in compound D are both chromophores.

Explain what is meant by the term chromophore.

............................................................................................................................................. [1]
(d) Compound D is colourless but methyl orange, shown below, is coloured. Explain why.
O
|| o
HO——S N / °
| | Ny N
o \
CH,
methyl orange
............................................................................................................................................. [3]

(e) When a compound of calcium is heated in a flame it gives a distinctive orange-red colour.

Part of the spectrum obtained from the flame is shown below.

616

|

300 400 500 600 700
wavelength/nm

(1nm=1x10°m)
Calculate the energy of the line at 616 nm. Quote your answer to three significant figures.

c=3.00x108ms™'; h=6.63 x 1034Js

ENEIJY = ceeiieieieieeeeeeeeeeeeee e e e e e e e e e e e e e J [2]

[Total: 13]
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6
The flow diagram below outlines the steps required to obtain a genetic fingerprint.

o electrophoresis gel
12k
IR \SENEN
step 1 AN step 2
! A ——
':> '\T 1 \‘ ‘\ ‘\ DNA fragments
Cut into fragments \\ \\ x . separated by
L  electrophoresis
~e! step 3

DNA is extracted DNA fragments

DNA pattern is
from the sample P

transferred to a
nylon membrane

X-ray nylon membrane

film 7
step 5 / step 4
R —— R —
X-ray film is placed on / %P is added to the

top of the nylon / nylon membrane
membrane with the 2P i,

step 6
X-ray film is developed to

reveal the position of the bands

(@) Instep 1, the DNA is ‘cut’ into fragments.

State what is used to cut the DNA into fragments.

............................................................................................................................................. [1]
(b) In step 2, the fragments are separated using electrophoresis.
(i) Outline the process of electrophoresis.
..................................................................................................................................... 2]
(ii) State the factors that determine how separation is achieved.
..................................................................................................................................... [2]
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(c) In step 4, 3P is added to the nylon membrane containing the DNA fragments.
Explain the role of 32P in steps 4 to 6.

7

(d) DNA genetic fingerprints can be used to determine parenthood. The fingerprints below show
the DNA of the mother (M), of the child (C) and of the two possible fathers (F1 and F2).

M

[—]

[ exmm—

Use the fingerprints to identify which of F1 or F2 is the father.
The fatheris ............ .

Circle three bands on the father's fingerprint that you

identification.

© OCR 2008
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4 Spectroscopic techniques can be used to distinguish between compounds X and Y, shown below.

HSC\ /O CH, o)
HC—C/ HZN—C—C//
7\ A
H.C OH OH
H
X Y

(a) In this question, one mark is available for the quality of use and organisation of scientific
terms.

Describe the similarities and differences in the infra-red and the mass spectra of compounds
Xand.

Quality of Written Communication [1]
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(b) The n.m.r. spectrum of another compound, Z, shows three different proton environments. The
structure of Z is shown below.

)

/

H,C——CH—C

0——CH,
z

Complete the table below for the protons in compound Z.

proton environment chemical shift/d splitting pattern relative peak area
—-0O-CH,
-CH,-CO
CH,-C-
[3]
[Total: 12]
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