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—. Write down the English names for the following compounds:

(10%)

(a) C4Hyo (b) (Co(NH3)sCl] Ch,
(¢) Mn(OH), (d) (NH4);S04

(e) NaHCO3

=.. Gas diffusion plays an important role in the enrichment of
uranium for use in nuclear reactor. Natural uranium is mostly
238U which can not be fissioned to produce energy. It contains
only about 0.70% of the fissionable nuclide 255 , U. In the gas
diffusion enrichment process, the natural uranium reacts with
fluorine to form a mixture of ** UF¢ and ** UF,. Then, UF;
molecules are allowed to pass into a series of chambers separated
by semiporous walls. Calculate the number of chambers required
to enrich from 0.70% U to 0.72% ** U. Mw for *** UF =
352.05 g/mol, Mw for *** UF, = 349.03 g/mol) (10%)

=. Describe all the atomic orbitals and hybrid orbitals in the
chemical bonding of ethylene molecule. (5%)

w. The structure of copper is characterized by a face-centered
cubic unit cell. Draw the unit cell. (5%)

(@3 H 5B )




YR AR ABEA BT EELS s 53 B
NEF R agrrn 4 a3 8
K
&. Clyy ‘T(T 2Clg both fast with equal rates
Cl + CHClyg) K2+ HCIy + CClyg  slow
CClyg + Clg =2 CClyy fast

is a proposed mechanism for
Clyg + CHClyg) —HClg + CCly,
Derive the rate law. (10%)

7. (a) Complete the following equation. (5%)
S0
(b) Draw the structure of 4-bromopentanoic acid. (5%)

-£. (a) Predict a structure of BeF, in the gas phase. (5%)

(b) What structure would you predict for BeF, sy (8%)

.. The Lewis structure of carbon dioxide is given to be "Q=C=(:.)_ ,
but not:C= 0-0:, C=0=0 and:C-O= O:. Why? (hint: formal
charge) (10%)

/L. What is the PH after a 25 ml, 0.2 M solution of H3POy, is titrated
with 50 ml, 0.1 M NaOH solution? (Ka1=7.5x107, Ka2=6.2x10%,
Ka3=4.8x10")(10%)

(a) 2.4 (b) 3.8 (¢) 4.7 (d) 5.2 (e) 6.2

-}. At a constant pressure of 1.00 atm, 99 kJ of energy is released as
heat when 1.00 mol of SOy reacts completely with 0.50 mol
O;(g) to form 1.00 mol of SO3( at 25°C. What is the AE for this
oxidation process? (10%)

(a) 41.8 (b) 97.6 (c) 117.3 (d) 139.4 (e) 150.0 kJ
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+-—. C()(g) + ZHZ(g) — CH;30Hy,
It is known that the change of free energy (AG) at 25C for the
above reaction is -38 kJ/mol, in which COy, is at 5.0 atm and
Hjy) at 3.0 atm. What is the equilibrium constant for this
reaction? (10%)
() 9.9 x 10° (b) 1.2 x 10° (¢) 2.7 x 10° (d) 4.2 x 10° (e) 5.1 x 10°




