Chemistry 455
Advanced Inorganic Chemistry

Problem Set 2 Solutions

b) M is in a class by itself. My, M3, and My are in another class; M5 and Mg are also in a

class. The trace of all matrices in a given class are the same.

2. a) Our four matrices are:

1 00 -1 0 O -1 0 0 1 0 O
E=1 01 0 |:C= 0 -1 0 [|:i=] 0 =1 0 [|:0n=] O 1 0
0 0 1 0 0 1 0 0 -1 0 0 —1

Block diagonalization, as well as reducing our irrep, will show us that the X and 7y unit vec-

tors transform together as b,,, while 7 transforms as a,,.

3. (a) pz_>6;r; P,y (b) pz_>aﬂ; px,y_)e/ (©) pzﬁag; px,y_>e/ (d) px,y,z_>t1u (e) Pz—ai;

Pxy—¢€ (f) pPz:—ai; px,y_>bl+b2

4. (a), (b), and (c) We can derive our matrices in the same fashion as we did in question 2.
We will find that the X and 7y unit vectors will transform together as e, while the Z  unit vector

transforms as aj.



2r
(d) We can add together our irreps under E using Euler’s relationship, 8P+8*P:2cosTp. We

will find that we arrive at the irreps aj+e from block diagonalization. (e) The only way for
each of the irreps to be orthogonal to each other is to use imaginary components. Recall that

ch Xi(R)xj(R)=6;;, one of the relationships which irreps in a group obey.
R
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The above is the MO diagram for oxygen. The relevant differences between this and the MO

diagram for N, were discussed in lecture.

6. a) [=2A14+A2,+3E,+1A1,+2A2,+3E,
b) I'=2A1g+A2,+2B g +2B+2E+A2,+B1,+2E,
c) I'=2A1+3E+3E,

DI =Ar+2E+T+T,



7. a) A1

b) A1+E+T1+T2
C) E5

d) Ay’

e) E,



