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9. The species Hz occurs as an intermediate in the hydrogen exchange
reaction

Hy+H=Hs=H+ H>

Is H3 a linear or a triangular molecule? For both the linear and equilateral
triangular configurations, apply a variant of the Hiickel theory based on
hydrogen 1s orbitals (rather than carbon 2p) to predict which has the lower
energy. Also predict the shapes of the ions H and Hj .

9. For linear Hj, the secular equation is
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with roots 2z = 0, /2. Thus the three MO energies are a—/23, o, a++/23.
The energy of the three-electron ground state is 3+ 2v/23 &~ 3a + 2.82843.

For triangular Hg,
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One obvious root is 2 = 1. Division of 22 — 32 +2 by = — 1 gives 24— 2,
with roots x = 1 and —2. The three MO’s are a + 23, — 3,0 — 3. The
energy of the ground state is 3a + 343.
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