






Homework 1, problem 5:

One mole of water weighs 18grams. The density of water is 1000grams/litter=106g/m3. So the volume 
of one mole of water is,

V mole=
18 g

106g /m3=
18
106 m

3
.

There are Nav=6.022×1023 molecules in one mole of water. Therefore, the volume of one water 
molecule is:

V molecule=
V mole

N av
= 18

106×6.022×1023 m
3= 18

6.022×1029m
3 .

If we approximate the water molecule as a cube with size a, then Vmolecule = a3. Thus the size of a water 
molecule is

a= 3V molecule=
3 18

6.022×1029m=0.31×10−9m=0.31nm .

Note: This number is actually the average distance between neighboring water molecules. The 
molecule itself is about 0.15nm apart between H atoms.
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