Chem 432 Exam 1. In Class Portion. Show all work where applicable.

Circle your name Matt Lisa

(1) For the following molecules, (a) draw the correct lewis dot structures and (b) draw the
correct VSEPR structures with bond angles and indicating deviations from ideality.
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(2) List all of the symmetry elements and give the point groups for the following molecules
(a) (this molecule is aromatic so ignore the double bonds)
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(3) Using the character tables provided, list the irreducible representations for the 5s, 5p, and 4 d
orbitals of the following molecule.
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(4) Explain the differences between valence bend theory and molecular orbital theory. How are
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Take Home Portion of Exam 1. You may not receive help from any person
but the instructor on this portion. You may use your notes and the course
textbook (no other textbooks). This portion is due by 5:00 PM Wednesday,
September 26.

Name

(5) Explain the bonding in metallocenes (i.e. ferrocene). First explain using molecular orbital
theory. How do the metal and ligand interact to result in bonding? Try to explain ferrocene
using valence bond theory(Assume there are 10 identical bonds between the iron and each
carbon atom and construct suitable hybrid orbitals). How well does this work?
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(6) Rank the relative bond strength between the foliowing metals and ligands. Explain using
ligand field theory and the orbital drawings of the ligands.

(a) Ethylene to Ru* (low spin), Mn* (high spin), and Ti*
P

77’4'5('6’/072/
GHire”
< aCco
— m@
C CC@
- =G > 45

. . T
Ligh £t donchee T I LN 8, alorg .

AT 5o gool At Sy Iy potw
J
Feed bl rd,

s iy T ok e bl
W S‘ﬁwye(ﬁv». f/é’yﬂfm Lmﬁ;

Zfﬁ/enﬂ
Av#> 7?”*7 /%'UL sl<o acephbl & Wﬂé"wﬁ



(b) F, CO, and NH, to Ti*
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(¢) F, CO, and NH, to Zn*
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(7) In order to explain molecules such as SH;, valence bond theory creates hybrid orbitals using
the unoccupied 3d orbitals to create 6 hybrid orbitals. Below are two molecular orbital diagrams
of SH,. One only uses the s and p orbitals on S and the other includes the d orbitals.

(a) How does the MO diagram change when the d orbitalﬁ. are added? Is SH, predicted to be
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ligand orbitals

molecular orbitals

SH, using only the s and p orbitals on S



sulfur orbitals

ar orbitals

MO diagram for SH; including the dorbitals



