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QUESTION ONE
(a) Discuss the various steps in analysis of samples (3 Marks)

b) Explain the events that take place when a sample solution is aspirated into the
flame of an atomic absorption spectrometer (2 Marks)

c. Explain the principle of operation of each the following component of an atomic
absorption spectrometer:
1) Hollow cathode lamp (2 Marks)
ii) Nebulizer (2 Marks)
ii1) Atomiser (1'/, Marks)
iv) Monochromator (2'/, Marks)
v) Photomultiplier detector (3 Marks)
d. Explain the following terms as used in atomic spectroscopy (3 Marks)
i) Self absorption
i) Modulation of hollow cathode lamp.

QUESTION TWO

a. Define the terms (2 Marks)
1) chromatography
i) Retardation factor

b. Give the principle of and their differences (4 Marks)

1) thin layer chromatography
ii) paper chromatography

c. Distinguish between partition chromatography and adsorption chromatography as
used in gas chromatography (2 Marks)

d. Explain the following terms as used in gas chromatography (6 Marks)
1) Efficiency of column

i1) Resolution of peaks
1ii) Retention time

e. Distinguish between the following as used in HPLC (3 Marks)

1) Normal phase and reversed phase chromatography
i1) Size exclusion chromatography and ion exchange chromatography
1i1) Isocratic and programmed elution
f i What is mass spectrometry (1 mark)
il. Give the molecular formula of hydrocarbon cation with an m/z value of 91
(1 mark)
1. Give two uses of mass spectrometry (1 mark)

QUESTION THREE



Explain the following detectors in HPLC
a) UV/visible spectrophotometric detector (2 % Marks)
b) Fluorescence detector (3 Marks)
c) Refractive index detector (2 % Marks)
d) Distinguish between the following
1. Fluorescence and phosphorescence (8 Marks)
ii.  Pre filter and post filter effect
iii.  Vibrational relaxation and internal conversation
iv.  Triplet and singlet states

QUESTION FOUR

a. Explain the following terms (3 Marks)
i.  Quenching

ii.  Intersystem crossing

ii.  Quantum yield

b. Describe the various components of a spectrofluorimeter (5 Marks)
c. Distinguish between & — and 8 —spin states (2 Marks)
d. Explain the principal of NMR spectroscopy (4 Marks)

e. Describe the various components of NMR spectrometer (4 Marks)



