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(a) bromide ion bromine atom bromine molecule

(c) ammonia ammonium ion

hydrogen atom hydrogen cation

hydrogen molecule hydrogen anion

(b) sodium atom sodium ion

oxygen atom oxygen molecule
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(a) bromine atom

(b) hydrogen anion

(c) sodium atom

(d) bromide ion

(e) oxygen atom

(f) hydrogen cation

(g) sodium ion

(h) hydrogen atom

1s22s22p63s23p64s23d104p5  (open shell)

1s2  (closed shell)

1s22s22p63s1  (open shell)

1s22s22p63s23p64s23d104p6  (closed shell)

1s22s22p4  (open shell)

1s0  (open shell)

1s22s22p6  (closed shell)

1s1  (open shell)
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(a)  He2
+ (has 3 electrons total)

v

v*

1s1sE

basic outline for
1s + 1s combination of 
atomic orbitals 
to give v (bonding) and
v* (antibonding) 
molecular orbitals

v

v*

1s1sE

the net energy of 1 electron
holds the 3-electron system
together; He2

+ is predicted to
exist

(b)  HeH+ (has 2 electrons total)

v

v*

1s1sE

the net energy of 2 electrons
holding the atoms together, the
bonding diagram is identical to
that of H2 and so the equivalent
bond distance is not surprising
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