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1. What is the kinetic theory of gases? How does it
explain the ideal gas laws? (10 points)

2. Write Lewis slructurés‘ that obey the octet nule for the
following species. Assign the Formal charge for each
aton.

{a) POCl; {4 points)
{c) NO,” {3 points).

{b) S5(LCl, (3 points)

3. You have the following reagents on hand:

Solids (pK, of acid form is given) solulions
‘Benzoie acid (4.9) 5.0 HC]
Sodium acetate {4.74) L0 b acetic acid
Potassium fluoride (3.14) 2.6 M NaOH

Ammotiurn chloride (9.26) 1.0MHOCI{7.48)
What combinations of reagents would you use tﬁ
prepare butfers at the following pH values?

(@30 ®I70 ()50 (@920 (10 points)

1. Compare the relative stability of the following species
and calculate their bond order, indicate their magnetic
property {that is paramagnetic or diamagnetic): Oy, O,
0y, ;% (10 points).

3. Combustion of table sugar produces COy(p) and H,Q()).
When 1.46 g of rable sugar is combusted in a4 constant
volume (bomby} calorimeter, 24.0 kJ of heat is liberated.
{a) Assuming thal table sugar )5 pure sucrose,
CpHyu0O)(s), write the balanced equation for the
combustion reaction, {4 points)

(k) Caleulate AE for the combustion reaction of sugar.
(3 points) '

(¢} Calculate AH for the combustion reaction of sugar.
(3 points} ' '

. The hydrocarbon derivatives are molecules that are
fundamentally hydrocarbons but that have additional
atoms or groups of atoms called functional groups.
Please name five types of the hydrocarbon dedvative
and briefly describe their properties (10 points)
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7. What are the general propertics of the transition metals
(L0 painls)

& The reaction

I'(2q) + OCl' (aq) ——1 (aq) + CI (2g

was stidied and the following data were obtained:

[I'l, (molL} [OCI], frmol/L}  Initial Rate {moil/L. )
8.12 018 791 x 107
0.06 .18 3.95x 107
.03 0.0940 9.88x 10?
0.24 £.090 791 107

(a) What is the rate law? (5 points)

{b) Calculated the rate constant, {5 poins}

9. What reaction will take place at the cathade and the
anode when each of the following is electrolyzed?
{a} Molten KF (3 points)
(b} 1.0 M KF solution (3 pointg)
{¢} 1.0 M H,Q, solution containing 1.0 M HCI
{4 points)

i0. (a} Each human DNA molecule containg roughly 5 x
10° base pairs.  The spacing between base pairs along
a giver chains is 340 pm. If 2 single human DNA
malecule was stretched to its full length, how long
would it be? (5 points)
{b) The compound cis-platin appears to kill cancer cells
by inhibiting DMA synthesis.  Given the following
structural information about cis-platin,

/ \\C] 33[! pm
cig-platin

information form {a), and the fact that the chloride ion
is easily displaced by other donor molecules in cis-
platin, speculale on how eis-platin may interact with
TINA. {9 nninsh
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