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SAMPLE EXERCISES

1.
Explain how you can distinguish between each isomer in the following pairs of compounds by infrared absorption peaks.


(a)
H2C=CHCH2OH and (CH3)2C=O


(b)
HC(CCH2CH2CH3 and H2C=CHCH2CH=CH2

(c)
CH3CH2CH2NH2 and (CH3)3N

2.
The infrared spectra in Figure 1 and 2 represent an ester and an alkyne.  Identify the peaks marked with “ * ” on each spectrum and hence determine which spectrum represents which compound.
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Figure 1
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Figure 2

3.
An unknown compound with molecular formula C3H6O shows no absorption peak in the region of 1700 to 1750 cm(1 of its infrared spectrum.  Which one of the following is likely to be the unknown compound?
propanone;   propanal;   prop-2-en-1-ol
4.
An alkene A (C5H10), on ozonolysis, gave two different compounds, B and C with molecular formulae C3H6O and C2H4O respectively.  Compound B has an infrared spectrum as shown in Figure 3 below:
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Figure 3
When B and C were separately treated with acidified potassium dichromate(VI) solution, B did not react but C gave D with molecular formula C2H4O2.  D gave effervescence when mixed with sodium hydrogencarbonate.

Deduce possible structures for A, B, C and D.

5.
An organic compound Z, with relative molecular mass below 100, has the following composition by mass.

C  66.7%,  
H  11.1%    and 
O  22.2%.


(a)
Determine the molecular formula of Z.

(b) A portion of the infra-red (IR) spectrum of Z is shown below:
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Using the IR spectrum and the result from (a), deduce two possible structures of Z, each belonging to a different homologous series.

(c)
Suggest one chemical test, giving the expected observations, that can be used to distinguish the two compounds having the structures as deduced in (b) above.


(Source: 
HKEA Sample Question Paper for A-Level Chemistry Paper II.)
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6.
Compound H, C3H6O2, does not react with NaBH4 and displays the following infra-red spectrum.  Deduce all possible structures of H.


(Source: 
HKEA Advanced Level Examination 1997 Chemistry Paper II Question 6(c).)
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