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Section A

Question 1

The b diagram for the silicon atom i as follows:
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Each box comesponds to an atomic orbital. They are filled, in order of increasing eneroy,
with pairs of electrons of opposed spin, The lnal siep is the assignment of the Bast tao
electrons to the three 3p boxes, which each have the same encrgy. Hond's rale tells us
that they must be put in dilferent boses with parallel spins (8o 2. Seciion 4,41

Doestion 2

Structure 135 only one of two resomance (orms of benzene, By itself 1t suggests that the
bond lengihs should siermme around the benzene nng. In fact, all the bonds in benrene
Tuerm el 10 have the same length. 10 beneene is reprezented as a resonance hybnd,

all the bonds become identical n a stote that lies between a single and 2 douhbe hond.
With this modilcation. Structures 2 and 3 also become wlentical (Book 7. Secrion 5490,

Upestion 3

A close-packed array of sphetes 15 shown in Figure 1.

Figure 1 A close-pocked Layer of sdentical spheres,

There are twa sorts of spaces in between the spheres — triangles pointing up [sarcked
with a cross) and triangles pointing down (marked with a spoth, A second Layer is placed
on top over the irnangles pointing up; this is shown i Figure 2.

1 third fayer can then be added in two different ways:

If it is ackded directly over the first layer {repeating layers ABABAR, ), we have
hexagonal close-packing,

IF thee third layer is added so that 8 s not directly over the first or second layer, then we
have cubic close-packing (repeating layers ABCARC .. ).



