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] @4%) . o - | -
Pred:ct the number of unpaired electrons for the followmg '
(2%) (a) [Fe(CN)g*~
(2%) (b) [Co(H,0)¢)™

[2] (6%) e N
Determine the ligand-field stabilizat on f};%; for each of the followmg complexes:
. (2%) (a) [Co(NH;)]** : ' : .
(2%) (b) [Cu(H,0)e]**
(2%) (e) [CH(CN)g]*

[31 (6%)

B What are the p0351ble spin-only mfagn' tig-mc
(3%) (a) tetrahedral complex

(3%) (b) square-planar complex

[4] (6%) ‘
‘ Determine the ground state term (w1th0ut J) for the following conﬁgmatlons
(3%) (2) d* (T symmetry) | :
(3%} (b) High-spin & (0 symmetry)

L e
[536%y. . .. -

AlF; is 1nsoluble in llquld HF buI..chssoIFes if NaF is present. When BF; is added to
t
he squtlon A1F3 precipitates, E)Ele

ooy I
. Ofthe compounds CI(CO)j(PF]) and Cr (CO)S(PCI3) '
" (5%) (a) Which would you expect to.have the longer C—O bonds? Explam brleﬂy

(5%) (b) Which.would you expect to have the higher energy Cr—C stretching bands .
in the infrared spectrum? Explam"Brl ff‘yﬁw ‘

- [71 (1 0%) : | T . ,.r:: '
The & ions in Cr 044_, MnO4' , Ee%-,—and&u04 have been reported.
(5%) (a) Which of these has the smallest value of A;? Explain briefly.

- (5%) (b) Of the ﬁrst three, which ion has the shortest metal-oxygen bond distance?
Explain brleﬂy : '
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[8] (8%) | |
Determine the packing efficiency of atoms in a cubic close-packed (ccp) structure.

[9] (10%) ‘ | "
" (3%) (a) Write the MO conﬁguraﬁﬁm 2, Ta J)? for Hy) of NO'™. ,
(2%) (b) Would you expect this specﬂés ojbe diamagnetic or paramagnetic?
(5%) (c) The ion NO™ can react w1 h to fc;gﬁw a chemical bond Which structure is
_ more likely, HON or HNO? Explam Sitrre oning.

" [10}(10%)

‘.Reactlon of Ir Complex A with CGO gave black solid res1due B with ,
the following spectral characteristics: mass spectrum: M" = 1056; ‘
HNMR (ppm): J.7.65 (mu]tlplet*:’)_l )r?"4 (multiplet, 2H), 6.89

(triplet, 1H), and 5.97 (doublet

, ~CO
)wLR WCO) = 1998 cm™", 4 |
(atomlc mass for the most abunda t 1aetaple of Ir: 193) ‘ A |

e

et ._I"

(3%) (a) Propose a structure for B :

(4%) (b) The catbony! stretch of A was reported at 1954 cm™ How does the eIectron
densrty at Ir change in going from A to B? Explain, _

(3%).(c) When B was treated with PPh;, a new complex C formed rapldly, along
with some Cgp. What is a hkely strucfure of G? '

T:J__
[11] (12%

Choose the stronger acid or base gn_tja wmg pairs, and explam your ChOlCC
(4%) (a) CH3;NH, or NH; in reaction with H

(4%) (b) Pyrldme or 2-methylpyridine in reaction with trlmethylboron, BMe3
(4%) (c) Trlphenylboron or trimethylboron in reac’uon with ammonia, -

' [12] (12%) , o N
(3%) (2) What,is the linkage isomgr? [
(9%) ) (b) Compound bls(thlocyan _]2 7-bi yrldme)platlnum(ll) has three hnkage _

isomers, draw each of the molecujla,rrstr“‘ﬁ”ﬁ’t" I¥es.
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