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Question one (30 marks)

a) Use the scheme below to discuss non dispersive infra red spectroscopy (4 marks)
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b) Explain which of the molecules A and B fluorescence

(4marks)
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c) State 3 limitations of UV-VIS (3 marks)

d) Why is it important for the magnetic field to be constant in the NMR analysis (2marks)

e) Explain the difference between the photomultiplier and continuous dynode electron multiplier
in mass spectrometer

(4marks)
f) Sketch the scheme for AAS (3marks)
g) Discuss the difference between
1) zeeman effect and magnetic susceptibility (2marks)
ii) photoluminescence and chemiluminiscence (2marks)
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h) Briefly explain the difference between EDX and XRD, stating the uses of each technique
(6marks)

Question 2 (20 marks)

a) Briefly explain why some molecules are not IR active
(4marks)

b) The spectra below was determined from a molecule C,HgO.
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1) Assign functional groups to the wavenumbers in red (4marks)
1) Predict the structure of the molecule with reasons (2marks)
d) Briefly explain the mode of separation in paper chromatography (2marks)

€) Show that the distribution coefficient of benzoic acid is not equal to its distribution ratio
(3marks)

f) Calculate the fraction of chelate extracted when 25 ml of 4.3 x107 M of the metal chelate
shaken with 2 successive 5ml portions of chloroform. The distribution coefficient is 4.4(5marks)

Question 3(20 marks)

a) The UV spectrum of propanone, C;HgO showed three peaks at Ao at 280nm, 188nm and
154nm. Identify the specific transitions for the peaks (3marks)

b) Briefly explain bathochromic and hypsochromic shifts in UV spectroscopy (4marks)
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¢) Calculate the Amqx of the molecules A and B below using the Woodward Fieser rules (2marks)
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d) A certain colourless sample was found to have molecule, C;sH3,Brs with Amax on 270nm. This
sample was reacted with a certain reagent and its colour changed to blue. Predict the NEW Amax
and explain this change (3marks)

¢) A mixture of iodobutane and chlorobutane was synthesized in a laboratory. The mixture was
separated by HPLC and interphased with UV-VIS spectroscopy as a detector. The first sample A
was read at Amay 295nm, while the second one, B at Ama 264nm. Explain the identity of A and B
and state how you may confirm the two. (4marks)

f) Consider the molecule below;

e
:Fl=
CH, CH=CH
1) identify the chromophore and auxochrome (2marks)
1) describe the electron transitions in UV-VIS band (2marks)

Question 4 (20 marks)

a) Calculate the frequency at which a proton nucleus would absorb in a M.F of 1.4 (h=
Planks=6.6x10>* B, =5.5x10"", and g for 'H = 5.585) (2Zmarks)

b) Cyclohexane shows absorption at 1.43 § in its 1H NMR spectrum. How many Hertz away
from T™S is this on a spectrometer operating at; 200MHz
(2marks)

¢) What is meant by
1) chemical shift (2marks)
ii) spin-spin splitting (2marks)

d) The compound whose 1H NMR spectrum is shown below has a formula C4H70,Br and has an
IR absorption peak at 1740 ecm™. Propose its structure. (4marks)
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Question 5(20 marks)
2) Skeich a dlagram 10 show the parts of a mass spectrometer (Smarks)
o) Discus three inlet systems for a mass spectrometer (6marks)

¢) Study the mass spectrum of chloroethane below and answer the questions that follow.
Chloroethane has a RAM of 64.5
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i)Assign possible fragments for 26, 28, 46 and 49

ii) Explain the significance of M and M+2

(4marks)

(2marks)

d) Use Boltzmann-Maxwell equation to indicate the relative fraction of atoms in excited state in

AAS

(3marks)




