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INTERMOLECULAR FORCES - PRACTICE

1)

2)

3)

4)

6)

7)

State whether the following molecules are polar or non-polar.
O, HCI, H.S, CF,4, OF;, CH:Cl,, XeF4

In which of the following compounds will hydrogen bonding occur?

(@) C:HsOH  (b) Co:HsNH:  (c) CHsF  (d) CHsCOCH;

Which of the following pair of substances shown below has a higher boiling point? Explain your answer.
(a) CH3CH,CH,CHs and HC(CHa)s
(b) PCl; and SiCl,

Arrange the following compounds in order of increasing boiling point and explain your reasoning.
CH3CH,CHs;, CH;COOH, and CH;CH,OCHs

Explain the following observations:

a) Oxygen is a gas at room temperature whereas sulphur is a solid melting at 130°C.

b) Bromine has a lower bond energy but a higher boiling point than chlorine.

c) 4-hydroxybenzoic acid has a higher boiling point than 2-hydroxybenzoic acid.

d) The apparent M; of propanoic acid, CH;CH,COOH is twice as expected when it exists as a vapour

than when dissolved in water.

The data below refer to some organic compounds with similar M, values.

Name Formula M, B0|I|n°gcpomt ! Solubility in water
pentane CsH12 72 36 insoluble
butan-1-ol C4H,OH 74 117 soluble
propanoic acid C2HsCOzH 74 141 soluble
1-aminobutane CsHsNH; 73 78 soluble

Explain the differences in boiling points and solubility in water for the compounds.

Describe the various forces responsible for keeping particles together in elements and compounds and

their effects on physical properties, making use of the data below.

Substance Formulae M/o?rmrgzla_?s Meltin?Cpoint /
Neon Ne 20 248
Argon Ar 40 ~189
Water H,O 18 0

Sodium fluoride NaF 42 993



http://www.chemistryguru.com.sg/

Chemistry Guru :: Making Chemistry Simpler :: www.chemistryguru.com.sg

8) Calculate the pressure, pi, that would be exerted by an ideal gas at a concentration of 1.50 moldm= and
400K.
Suggest reasons why, at this concentration and temperature, hydrogen exerts a pressure of about 1.00
X pi, carbon dioxide a pressure of 0.89 x p; and ammonia a pressure of 0.75 x pi.

9) Explain why the boiling points of water (H.O), ethanol (CH;CH,OH) and ethoxyethane (C,HsOC,Hs) are
in the reverse order of their molecular masses, unlike those of their analogous sulphur compounds:
H.S, C,HsSH and C,HsSC;Hs.

10) Honey contains 20% of water by mass, all of which is bound to sugar molecules by intermolecular
forces. Assume the sugar contained in honey consists entirely of glucose, CsH1.0s. A simplified

structure is given below:
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OR (“skeleton” structure)
a) Calculate the average number of water molecules bound to each glucose molecule in the honey,

assuming the honey contains glucose and water only.
b) lllustrate with a diagram, show clearly which atoms in a molecule of glucose take part in H bonding

with water molecules.


http://www.chemistryguru.com.sg/

