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1. Answer the foilowing questions (20% 4 points each).
{a) What is reversible process? What is Hess law?.
{b) The swructure and usage of PVC.
(c) What is the steady-state approximation for determining the
rate law ?
{d) Write down the major structure of DNA and protein.
(e} What is the kinetic molecular theory of gases?

2. How does hard water affect the cleaning efficiency of soap?
Write a balanced equation to iltustrate your answer. { 10%)

3. Give the structure of each following (10%, two points each)
a. p-di-tert-butylbenzene.
b. 1-phenyl-2-butene,
. Z,4-heptadiene.
d. cumene
£. 4-methyl-1-pentyne.

4, A chemist wishing to do an experiment requiring 97Ca+Z (half
life = 4.5 days) needs 5 ng of the unclide. What mass of
47CaCD3 must be ordered if il 1akes 48 hours for delivery [rom

the supplier? Assume. that the atomic mass of 9Cais 47.0.
(1094)

5. What are the special properties of transition metal 101s.(10%)

. A zinc-copper battery is constructed as follows at 259

In (Zn'? (610 M)“r:u*’ (2.50 M)| cu

Znty 26— Zn £9 = 076V

Cu'% 26 —— Cu E° = 0.34V

a. Calculated the celi potential wher: Lhis battery is first
connected,

b. Calculate the cell potential after 10.0 A of current has
flowed for 10.0 hours. (Assume eack half-cell contains 1.0 L of
solution).

. Calculate the mass of each electrode after 10.0 hours.

d. How long can this battery deliver a current of 10.0 A before
it goes dead? (10%)

7. A sample of a certain monoprotic weak acid was dissolved in
water and titrated wi-h 0.125 M NaOH, requiring 16.0 mlL to
reach the equivalence point. During the titration, the pH after

adding 2.00 mlL of NaOH was 6.912 Calculate K; for the weak
acid.(10%.)

3. Write Lewis structuresang oredict whether each of the
folloeing is polar or nonpolar., {1C%)
a.COs
b. CFQy
C. HaNNH
d. HoD

9. Whatare the bonding modes used ¢ describe the bonding in
metals, ionic compounds and covala i compounds, ( 109%)
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