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1. Explain the following terms: (40%)

(1) State function? ({(AIZEYREEREEL?) ‘
(2) The van der Waal’s equation for real gases? (AZ8 AN ETRE HER? BETILEH?)

(3) Heisenberg “Uncertainty Principle”? (A5 Yg 7% RHHIAR ¥ 3 ?)
(4) Hydrogen bonding? Give an example. (FZE&? SEFIERAT)
(5) Bond Energy? (Rsg#AE?)

2. A star is estimated to have a mass of 2.0 x 1036 kg. Assuming it to be a sphere of average diameter

1.4 x 108 km, calculate the average density of the star in units of grams per liter (g/L)? (10%)

3. Calculate AH for each of the following reactions in the gas phase. ({ff FH#FEETE T 5 K FEH K FEE?)

(1) He+ Cla— 2HCl AH=?kJ
(2) N2 + 3He — 2NHs AH =? kJ
Bond energy : Es(H—H) = 432 kJ/mol, Es(Cl—CD = 239 kJ/mol, Eg(H— Cl) = 427 kJ/mol

Es(N—H) = 391 kd/mol, EB(IN=N) = 941 kJ/mol. (10%)
4. (1) What is the symbol (4 X ) for an atom with atomic number = 9 and mass number = 19?

(2) What is the symbol (é XT" for an ion with 17 protons, 18 electrons, and 20 neutrons?

(3) What is the symbol (g an for an ion with 50 protons, 68 neutrons, and 48 electrons? (10%)

5. Write the Lewis structure and predict the geometric structure of the following molecule or ion?
(OHIEE TR FEHEETY () BE TS, #HE (b) AR
(1) CIFs (2) XeOs (3) PClst (4) XeFs (5) IFs (10%)

6. Consider the reaction between 50.0 mL of liquid methyl alcohol, CH3sOH (density = 0.850 g/mL), and
22.8 L of Oz at 27°C and a pressure of 2.00 atm. The products of the reaction are COz (g) and H20(g).
Calculate the number of moles of H20 formed if the reaction goes to completion. (CH3OH : 32.04 g/mole)

(10%)

7. To determine the molar mass of a certain protein, 0.250 g of it was dissolved in enough water to make

100 mL of solution. The osmotic pressure of this solution was found to be 2.80 torr at 25.0°C. Calculate
the molar mass of the protein? (§& 0.250g & & IN7/KEEL 100 mL 7KE¥  7F 25.0°C THIBEBSERE 2.80

torr - %ﬁﬁ’ﬁlﬁtgé’gé’ﬂﬁ%ﬁ?) (10%)






