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1. Which choice contains all three molecular units found in nucleotides?
A. phosphate, sugar, nitrogen-containing base B. phosphate, amino arcid,lsugar .
C. carboxylic acid, amine, sugar D. protein, amine, carbdx‘ylic acid
E. amino acid, nitrogen-containing base, sugar B

2. The maximum number of electrons in an atom with the following set of quantum number ié:
11%4 I=4+3 my=-2 my=+1/2
A.0 B.1 C.6 D. 14 E. 32

3. The F-S-F bond angles in SF¢ are:

A.90% only B. 109.5° only C.120°only  D.90°and 109.5°  E. 90° and 180°
4. The triple point of iodine is at 0.12 atm and 115 °C. This means that liquid I !
A. is more dense than ly).
B. cannot exist above 115°C.
C. is liquid at room temperature.
D. cannot have a vapor pressure less than 90 torr.
E. cannot coexist with Iy

5. The reaction of Cl; with CHj to produce methylchloride is an example of a/an
A. addition reaction
B. ester hydrolysis
C. reaction involving radicals
D. reduction reaction
E. condensation reaction
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1. In the coordination compound [Co(en);CL,]Cl, where en=ethylenediamine, the sum of
coordination number (C.N.) and oxidation number (O.N.) of the metal atom is _(a) .

2. The number of atoms in a face-centered cubic unit cell is _(b).

. Arrange the following molecules in order of increasing acid strength: HI, H,Te, H;Sb. ()

G

4. The Kp of CaFy is 4 x 10", What is the maxinmuin concentration of Ca** in a solution of

0.010 M NaF? _(d)

The ground state electron configuration of a chromium atom is (€) .
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6. The chemical formula for triammineaquodichlorochromium(Iil)chloride is _(f) .

7. _(g) coulombs of charge are required to cause reduction of 0.5 mole of Cu®* to Cu.

»

8. For H;0", the hybridization of the central atom and the molecular geometry are_(h) and (i) , -
respectively. '

9. Order the following substances from the highest entropy to the lowest entropy.
He(latm,25 C ),N,O(0K),H,O(latm,0 C )
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1. Explain why an acid/base indicator with Ky =1 x 107 typically shows a complete color change
when the pH of the solution changes from 4 to 6. (10%)

2. Use Nernst equation to derive the relationship between ¢, standard cell potential, and K, the
equilibrium constant of the cell reaction. Define all the terms in your derivation.  (10%)

3. Describe how to use entropy and free energy to predict the spontaneities of reactions and their
applicable conditions.  (10%)

4. Describe or define the following terms:
(a) Arrhenius equation  (5%)
(b) Colligative properties  (5%)
(¢) The second law of thermodynamics  (5%)




