CHEMISTRY 3840: Inorganic Chemistry II
MIDTERM-1

Wednesday, February 11, 2026

INSTRUCTIONS
e This exam paper has 7 pages (including this page). Write all answers in the allotted spaces.
* The exam consists of 5 questions. You must complete all of them (unless otherwise noted).

¢ The exam is worth a total of 100 points. Most of these marks are for explanation/showing your
work rather than for reaching the correct answer. Explain all of your answers fully, but it is not
necessary to write in complete sentences (point form is acceptable).

e Remember to write your name and 1D # on this page.

e This is an independent closed book exam — no material aids are permitted. Model kits are
acceptable, but graphing calculators are not allowed.

e There is a 75 minute time limit.

e Read the questions carefully. Good luck.
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Chemistry 3840
Midterm Examination #1 (February 11, 2026)

Fully explain three of the following four terms/concepts. Use examples. (18 points)
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2 Draw and label the d-orbitals. Use the provided axes. Be sure to place signs on all lobes,
label each orbital as gerade or ungerade. (10 points).
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3. For any five of the following six molecules determine:
i) the oxidation state of the metal; ii) the d-electronic configuration of the metal; iii) the
electron count at the metal centre. (40 points)
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e) Note: The Cr—Cr bond counts as 1 electron for each Cr when counting electrons at the metal
centres, and has no impact on the oxidation state of either metal.
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4. Which of the following two complexes would yoﬁ expect to be more likely for the ligand
PMejs to coordinate to (assume that Cl and CHj are the same size)? Fully explain your
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5. Use Wade’s rules to classify CoB7His as nido, closo or arachno. Show your work. (12

points)
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