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[1F] Based on the correlation diagrams of WY and XY, what is true about LeCtU re 37 CH 1 01 A1 (MWF 905 am)

the relative polarity of the molecules WX (not shown), WY , and XY? Monday, December 10, 2018

20% 1. WY is more polar than XY For today:

20% 2. WXis more polar than XY e AO relative energies affect MO composition (http://goo.gl/oYEf3b)
20% 3. land?2 * MO composition affects polarity: Covalent versus ionic character
20% 4. Neither 1 nor 2 Next lecture: MO description of hydroxide (OH™) and HOH (water)
20% 5. Further information needed
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AO relative energies affect MO composition AO relative energies affect MO composition

The closer in energy the AQ’s are, the more equally they contribute to MO’s

The more different the AO’s are in energy, ... combine C> OG*

outof-phase _-"

s orbital on less
electronegative

element ‘ :

combine | _.~"" s orbital on more
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the more the more stable AO contributes to the bonding MO and ...

the more the less stable AO contributes to the antibonding MO.

increasing energy

molecular orbitals from elements of different electronegativity
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AO relative energies affect MO composition AO relative energies affect MO composition

http://quantum.bu.edu/CDF/101/CorrDiagBondingXY2s.cdf When atoms are the same, the bonding and antibonding MO’s are each equal

mixtures of the AO’s and so the electron cloud is equally distributed among the

atoms.
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AO relative energies affect MO composition AO relative energies affect MO composition

When atoms are different, the bonding is predominately the more tightly bound AO

When atoms have very different ionization energies, the bonding is almost entirely
and so the bonding electron cloud is predominately on that atom.

the more tightly bound AO and so the bonding electron cloud is almost entirely on

that atom.
The converse is true for the antibonding MO E m E
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AO relative energies affect MO composition

The converse effects on antibonding MO composition is illustrated in

http://quantum.bu.edu/CDF/101/CorrDiagAntibondingXY2s.cdf
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AO relative energies affect MO composition
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[1F] Assume AO, and AO, have correct relative symmetry, greatest overlap,
and are closest in energy. AO, has [E = 5 eV and AO, has [E = 6 eV.

Which of the following is true?

0%
0%
0%
0%
0%
0%

1and 4
I do not know how to tell.

oS Ul Wi

Bonding MO has more AO, than AO,
Bonding MO has more AO, than AO,
Antibonding MO is almost entirely AO,

Antibonding MO is almost entirely AO,

P
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AO relative energies affect MO composition
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Ana ; [17] Based on the correlation diagrams of WY and XY, what is true about
M O com pOSItIOﬂ affeCtS p0|ar|ty the relative polarity of the molecules WX (not shown), WY, and XY?
Since relative AO energies affect MO composition, ... 20% 1. WY is more polar than XY
relative AO energies affect molecular polarity 20% 2. WXis more polar than XY

20% 3. land2
20% 4. Neither 1 nor 2
20% 5. Further information needed
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e A Atom X have /E; = 13 eV and atom Y has [Ey =15 eV.
MO composition affects polarity Eompare to motocule Xt Y
http://quantum.bu.edu/CDF /102 /CorrDiagBondingXY2s.cdf 0% 1. molecule Y:H has a greater dipole moment
E E E 0% 2. molecule Y:H has the same dipole moment
0% 3. molecule Y:H has a smaller dipole moment
0% 4. Neither molecule is polar
0% 5. Cannotknow relative polarity without knowing the

electronegativities of atoms H, X, and Y.

Response
B

Copyright © 2018 Dan Dill dan@bu.edu 4



Lecture 37 CH101 A1 (MWF 9:05 am) Fall 2018

0%
0%
0%
0%
0%

BOSTON
UNIVERSITY

Uk W e

Lecture 37 CH101 A1 (MWF 9:05 am) Fall 2018 Copyright © 2018 Dan Dill dan@bu.edu

[ ] Atom X have [E, = 17 eV and atom Y has /[E; =12 eV.
Compared to molecule X:H, ...

molecule Y:H has a greater dipole moment
molecule Y:H has the same dipole moment
molecule Y:H has a smaller dipole moment
Neither molecule is polar

Cannot know relative polarity without knowing the
electronegativities of atoms H, X, and Y.
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