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1. The OTeFy group is able to stabilize compounda of xeron in formal
ogidation state (IV) and (VI). On the basis of VSEPR, predict the
atructures of Xe{OTelFgly and O = Xe(OTelFsly. (4%}

2.,  Determine the point groupa of the following moleculea or atomic orbitals:
(8%
(i} borazine, B3N3Hg (i) cydopentadienyl anion  {iil) WFg
(iv) dy (v)dy2 2 (i) d,2

3. Baking powder is a mixture of sluminum gulfate and sodinm bicarbonate,
which generates a gas and makes bubbles in biscuit dongh Explain what
the reaction are. (4%}

4. An octahedral hole lies at the center of six equidistant spheres whose
centers define an octabedral, while a tetrahedral hole lie at the center of
four equidistant epheres, respectively, Calrulate the radius r of these
octahedral and tetrahedral hales with reagect to the radius of the packed
spheres with radius R, (6%)

3. Tha structure of a class of ceramic, high temperaturs superconductars
are shown below:
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6.

Chogae the correct anawer for each question. (6-12 single cheice)

10,

(i} Detertaine the formula of these superconductors.
(n) Asgign cxidation states to Cu in each structure agsuming Tl exists as
TI3*, The oxidation states of Ca, Ba and O are assurned to ba +2, +2,
and -2, respectively.
{iii) It also appaars that copper must display a mixture of axidation
atates for a matarial to exhibit superconductivity. Explain how thia
gecurs in these materials.  (5%) Bih = AP thir

e

redict the magnetic moment of hexaamineiron{II) chloride }5 :
(a) 1.82 BM L) ABZBM  (c)240BM  (d)5.45 BM

Which of the following is a slrung oxidant?
() {CgHgkCo  (bI{CsHslCo™ () (CxHgkaFe (d) (CsHzlaFe*

How many 1H NMR signals are (is) likely ohsarved for (CsHekn FelC(p
at low temperature (-100°C)7
(a) 4 (k) 2 ic) 1 id) 3

Which of the following oxiation—reduction reactions proceeds through an
outer-sphere electron transfar procesa?

{a) CofNHalBr + Cr{Hae2* ———
{b} ColCNigd + [Co(NHzisOH**
{e} [ColNHalsFi®* + [CelbipyhP* ——
{d) Co{NHzlsEr + Eu(HgQ 2"

Which reaction product is correct?
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1i. What ia the catalyst used for making acetic add in industny?
{a) PdCL4%- (b} Rh{CO}glz™ {c) RhH{COXPPhil3
{d) Cog(CQ)g
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12. Which wompound in the biological systems s involved in the elactron
. transfer reaction of photosyuthesig?

fa) coenzyme Fig th) ferredowin, el eytochrome P-450
{d) myoplobin

13. The n-orbitala of benzene are shown below.

e —— e e ——a - -

If a benzene malecule is n-bonded to a metal, which of the benzene
orbitals shown above form

{i} mbonding, (i) bonding with the metal centar.

If the matal is Cr, which d orbitals in Cr will insteract with a and b,
regpectivaly? {6%:]
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17.

Propose a mechaniem for the following substitution reaction (3%)
MO0 + L Ni{CO)zl + CO

what iz the rate law? (2%

When treated with sodium iodide, a splution of (R}2-isdvbutane in acetone
gradually loses all its optical activity. Explain. Nlustrate your
explanation with'a chemical equation. (4%}

2,3,7 8-Tetrachlorodibenzodigdn (TCDD) ia furmed as a minor side-
product in the synthagis of the herbicide 2,4,5-trichlprophenexyacetic acid
(2,4,5-T).
(a] Wrile reaction equations showing the synthesis of 2 4 5-T from
1,24 5-tetrachlorobenzens. (45%)
(b] Give a mechaniam to show how 2,3,7,8-TCDD is formed in the
syothesig of 2,4,5-T. (4%}

A single monomer A baving the spectral data shown below is heated with

a trace of water to form a polymer B. {13%)

(a} Propose a structure of A and show how it is consistent with the
specira.

(b) Write reaction equativas to show how the polymerization might be
accomplished.

(e) Give appropriate names [or monomer A and polymer B.
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‘ 18. Provide necessary reagenta to complete each of the fallowing multistep

syntheses and show all intermediates, {12%)
(2) oN
!
; ® Br OH
! I N L
: OH
! () NG, HACO

OH
|

19. (Give a stepwise arrow pushing mechanism for the following
transformation. (3%

Bry, Ha(dH, HaO
@—GDNHE - MHg

20, Give the structure of major product(s), clearly indicate the
stareochemistry if necessary, or provida necessary reagent{s) to completa
each of the following transformationg, (10%)

(3} (CHPOCKLCH, T HOOCCHLH LH=CH;

—
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