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grams for s and p atomic orbitals,
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electrons. There is a high probabil-
ity of finding an electron described
by one of these orbitals in the
shaded regions. The sign of the
wave function in each lobe is indi-
cated.
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~ The formation of sso, ppo, and ppm bonding molecular orbitals. Two p, atomic orbitals can
combine to form a ppo molecular orbital in the same way as shown for two p, atomic orbitals but with

a different orientation.
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Wave functions
for the HF molecule. (a) We
obtain the bonding orbital by
adding the wave functions for the
Is electron in H and the 2p,
electron in F, provided that the H
atom approaches the positive
lobe of the 2p, function. (The
2p, wave function in F is shown
here as a figure of eight to

emphasize that both lobes bélong
to a single atomic wave ZZ C A Q]
function.) (b) If the H atom

approaches from the opposite
direction, then adding the two ] Mo
wave functions gives an

antibonding orbital. For clarity

the two atoms are shown-with

their wave functions not yet

overlapping.

(b) Antibonding [Ma‘ﬂ@ W8 A ‘A;rm{né, 4 |
linear combinaipn of on, g-orbital, ftom, oné.
fam and 4, p~0VMAL from anthér atom,]
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. (a) The two unpaired electrons in an O atom occupy the 2p, H
and 2p, orbitals. (b) A water molecule can form if the two-H atoms approach £
the positive lobes of these two orbitals. (¢) The centers of the atoms in the 7
resulting molecule form an “L” with angle § = 90° between the arms. (The - /i 0’4’:5
experimental value is § ='105°, as explained in the text.) M
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