84.443/543:  Practice Questions for Exam III

1. Provide the splitting pattern for octahedral and tetrahedral complexes, including providing the symmetry labels (egt2g, etc.) and the orbital labels (dxy, dyz, etc.).
2. Be able to explain the basis for the splitting of the d orbitals in an octahedral field (crystal field approach).

3. Understand the use of magnetic moments to determine high and low spin configurations for complexes.  The formula for magnetic moment will be provided to you.

4. Calculate ligand field stabilization energy for complexes (octahedral or tetrahedral) given the formula.  This entails determining the proper number of electrons, and whether the complex is high or low spin based on the metallic charge, position in the periodic table, and ligand field strength.  You will be given the spectrochemical series.  (ex. Fe(CN)63-, Cu(H2O)62+, NiCl42-, etc.)

5. Be able to explain the experimental evidence for ligand field stabilization – heats of hydration, magnetic moments, etc.
6. Be able to predict which complexes are likely to distort from octahedral symmetry (Jahn-Teller effect, Chapter 10:5).

7. Be able to explain which orbitals lower in energy and which ones increase (and why), as the result of a tetragonal distortion or square planar geometry.

8. Categorize ligands as sigma donors (only), pi donors or pi acceptors.

9. Determine which orbitals on the ligand may be used for pi donation or pi receiving.

10. Given a transition metal complex, be able to assign the ground state term symbol. (Chapter 11 homework).

