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Atomic Structure and Bonding

Assignment 3

The Learning Outcomes assessed in this assignment are 1.3,2.1,2.2,2.3,2.4

Answer all the questions associated with atomic and molecular structure.

1.

Write out the electron configurations of all the elements from H to Ca, in such a way
as to emphasize the similar valence electron configuration for the elements where
they appear in the same group of the Periodic Table.

Complete the list of Lewis structures for all the elements from H to Ca. Organize the
elements into columns where they have the same valence electron Lewis structure.

Electrons lie in orbitals centred on the nucleus and taking up some volume of space
around the nucleus. Describe by sketches the pure valence orbitals, labelled s and p,
needed to explain the distribution of electrons around an isolated atom of carbon.

Few elements are stable in the monatomic state and exist as polyatomic elements or
molecules or as ions in ionic compounds. In such materials then the pure valence
orbitals become mixed together to give equivalent hybridized orbitals. Describe
these in the case of the molecule tetrafluoromethane, CF,. Describe the shape of this
molecule in terms of the atom positions.

Use the Lewis structure form to show the structures of the elements F, and N; and the
compounds NaCl, NH; and H;O. Write out the molecules with stick formulae.

Use Lewis structures for the elements and so suggest a structure for the compound
CCI,F, called Freon-12.

Suggest why sodium exists as Na' and not Na* in its compounds.

In water molecules the O atom attracts the electrons in the H-O bonds more strongly
than the H atom does. What effect will this have on the position of the electron pair in
each of the H-O bonds? Then explain how this accounts for water being a liquid at
normal temperatures, rather than a gas (as expected for such a small molecule).

A molecule of glucose has the structure EHZOH

Try to explain why this compound is so /f-l_o\
soluble in water. OH H /é
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