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[1] (10 points, 2 points/per)
True (T) or False ).

(a) Molecular orbitals (MOs) with rotatlonal symmetry about the bond axis (Cw) are called "

' sigma (o) orbitals.

. (b) A close- packed structu.re with the sequence ABCABC...is descnbed as a hexagonal
close—packed (hep) arrangement Wh:reh-sﬁowsr at 74.0% of the sphere is occupied by
spheres. ' el :

(c) According to the Brc’nsted-Lowry'c eqlt of acids and bases, an acid is defmed as an
electron-pair acceptor and a base is defiped ag an electron-pair donor. ;

- (d) On the basis of molecular orbitals, O, has the shortest ‘bond length (strongest bond)
among Og, 02 ) Oz ) and 02 . I ‘

() As the atomic number increase the atomic radii of rare earth elements except Eu and

Yh, decrease this phenomenon is called Lanthamde contractlon

"[2] (10 points, 2 pomts/per) r..._. pr—e
Name the following compounds accor?:lm ttﬁhe TUPAC rules
(2) Ks[Fe(CN)g] ' e
(b) [CoBr(NH;)s]SO4 =1
(©) [AgNH3),ICl -
(d) [Fe(H,0)s](C104); '

(e) [Nl(NHzCHgCHzNHz);Clg]

" [3] (10 pomts 2 pomts/per)
Assign the following molecules to their approerate point grcups

(a) SF, _ . i ———

&) BHs - e r '
(c) HzO, : - .
@=ecl; . - LJ»;.;J' -
(e) Mo(CO)s ' :

[4] (10 points, 2 pornts/per)
Which the follewing ccmplexes obey the 18- electron rule?
{a) W(CO)s ‘
(b) NICNYI™ _J
(HRH(CO)s r
@ Cp*pxCly T . __j
(e) CiS—PtClz(NH_g)z . f «J -
(f) I(CO)CI(PPhs )2 -
(& [ 'csHs)Fe(CO)S]
@ Rh(czl‘h)(PPhs)z(:l
@) CPMO(CO)3(T] L.C;Hs)

O EPLCONIT-CHY)
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.[7] (10 pomts 2 pomts/per)

3RAE  RASMFE ; SEARSHE -

[5] (10 pomts 2 points/per)

EF22H

Caleulate the ligand-field stabilization energy (LFSE) of octahedral complexes in Dq unit,

(a) Zn" i in weak-field -

* (b) Mn®* in strong-field

. (c) Ti"" in weak-field
(d).Cu®" in strong -field m——' —J
(e) Ni*" in strong—ﬁeld L e r—J

6] (10 points, 2 pomts/per) J ! 0
. Predict the number of unpaired electrons for each of the following:
(2) [Cr(NH3)613+
(b) [Ti(L0)I"
(©) [Co(t0)™" -
() [Cr(CN)e]~
(€) [Fe(CN)I™

(a) trans 'Pt(NH:i)zBI‘Cl,
(b) [Co(ox):*~ .
(c) cis-[Ni(bipy),Cly]

(d) trans-[CoNHa)sCl.]"
'(e)fac-[Pt(NH3)3C13]+

[8] (6 points, 2 pomts/per)
. Find organic fragments isolobal w1th*each-o following;
() Mn(CO)s
. (b) Fe(CO)s.
(c) Co(CO);

[9] (15 points, 3 points/pér) ‘
Sketch structures of the following:

(a) FB(CO)s i ’

(0) y(CON2 . - — e

(¢) cis-[Pt(NH3).Cly] . o~ :_:

(d) trans-[Ni(en},Cl,] - ‘ ped T ‘ '

(e) A- mer-M(AB)3, inwhichABisa i)ldﬁﬁtaié unannnnetrical chelating ligand. -
" [10](9 points)

Show that atoms occupy 68.0% of the total volmne ina body-centered cubic structure in

which all the atoms are identical.




