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1. Answer question 1 (Compulsory) in section A and ANY other 2 questions in Section B.

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination room.

4. Some important information, formulas and the periodic table are found on the last page of this question paper 

QUESTION ONE (30 MARKS)

(a)  The Rf of Ibuprofen was found to be 0.32 when hexane was used as the development solvent. What effect would there be on the Rf of Ibuprofen if acetone had been used to develop the TLC plate?


(2 marks)

(b) Differentiate the following terms




(6 marks)

(i) Gravity filtration and Vacuum filtration

(ii) Vapour pressure and Boiling point

(iii) In situ measurement and Ex situ measurements 
(c) Calculate the mole fraction of each compound in a mixture containing 90.0 g ethanol, CH3CH2OH and 10.0 g water, H2O. (C = 12, O = 16, H = 1)











(3 marks) 

(d)  Outline the steps followed when using GC to monitor the course of an organic reaction  







(5 marks)

(e)  Explain why Rf of 1.0 and 0.0 are not ideal for separation in thin layer chromatography  







(3 marks)

(f) Briefly explain the steps followed in extracting caffeine from tea leaves and how its purity is determined 





(5 marks)

(g)  Explain the following: 






(6 marks)

i. Glass beads in the fractionating column during fractional distillation.

ii. Simple distillation cannot be used to separate a mixture of pentane (b.p 36.1oC) and methyl acetate (b.p 57oC).
iii. The reaction between acetylsalicylic acid and acetic acid is not ideal for production of aspirin.
QUESTION TWO (20 MARKS)

(a) List at least two disadvantages of decantation


(2 marks)
(b)  An ideal binary solution of miscible liquids A and B has the following parameters: mole fraction of A is 0.4 and vapour pressure of a pure liquid of A (PoA) is 1710 mmHg, if the vapour pressure of liquid B (PoA) is 127 mmHg, calculate the composition in mole percentage of vapour from distilling the solution at 150oC and 760 mmHg. 


(4 marks)
i. Discuss the principle behind recrystallization 

(2 marks)
ii. In practice, either the one-solvent or two- solvent method for recrystallization can be used to purify crystalline products. Distinguish between the two types of recrystallization











(4 marks)

iii. Outline the steps followed in recrystallization using the two-solvent method of recrystallization



(6 marks)

iv. List at least two factors to consider when choosing an extraction solvent 







(2 marks)
QUESTION THREE (20 MARKS)
a) Briefly describe the steps a sample undergoes during mass spectrometry analysis








(6 marks)
b) Briefly describe how the following detectors function in gas chromatography










(10 marks)
(i) Flame ionization detectors (FID)

(ii) Thermal conductivity detectors (TCD) 

c) State two applications of fractional distillation


(2 marks)
d) List two advantages of fractional distillation over simple distillation











(2 marks)
QUESTION FOUR

a) During the organic synthesis experiment to synthesize compound 1, a student used wrong reagents and obtained compound 2. By use of IR correlation tables explain how IR spectroscopy could be used to distinguish between the two compounds?   


(3 marks)
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b) While undertaking his project on isolation of bioactive compounds from Neem tree, a medicinal plant which is locally referred to as Muarubaini, he isolated three compounds and he went to the chemical store to get an appropriate solvent which he could dissolve his compounds prior to biological assays. He found a solvent (X) which had been marked by a felt pen and some of the wordings had been erased. He then decided to confirm the identity of the solvent X by using IR, MS and NMR. The student obtained the following spectral data, of solvent X. Giving reasons; use the data to determine the possible structure of compound X. 



(9 marks)
[image: image3.png]Photos - IMG_20200226_123738 0jpg -

R sittcese B e S

R 1) oo ceation

7
B & vl xE B A A ME Aweoen R

I





[image: image4.jpg]Rel. Intensity

0.0 rrrrrrrprh
0.0 10

S s R EARRARaE L
70

20

30

mjz

40

50

60




Nmr spectra of compound X.
c) Outline the steps followed when using a UV/VIS spectrophotometer to monitor the course of an organic reaction. 

(4 marks)

d) Briefly state the steps followed when using HPLC to monitor the course of an organic reaction.




(4 marks)
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