臺北巿立教育大學

九十八學年度研究所碩士班入學考試試題
所    別：自然科學系碩士班(科學組化學科) 
科    目：普通化學
考試時間：90分鐘【08:20 − 09:50】
總    分：100分
· 注意：不必抄題，作答時請將試題題號及答案依照順序寫在答卷上；限用藍色或黑色筆作答，使用其他顏色或鉛筆作答者，所考科目以零分計算。(於本試題紙上作答者，不予計分。)
1. 解釋名詞：(每題5%，共25%)
A. The second law of thermodynamics   
B. Raoult’s law   
C. Heisenberg uncertainty principle   
D. Structural Isomers   
E. Stereoisomers
2. How many orbitals in the shell of n = 4 (n: principal quantum number)?     Please write down all of these orbitals.  (5%)
3. Calculate ΔGreaction° and the equilibrium constant at 298.15 K for the reaction Hg2Cl2(s) → 2Hg(l) + Cl2(g), E° = −1.09019 V.  Is the process spontaneous as written?  (15%)
4. Please draw three-dimensional plots for the five d orbitals of hydrogen   (dz2, dx2–y2, dyz , dzx , and dxy)  (10%) 
5. Which of the following reactions has an activation energy of zero?    Please explain your answer in detail.


(a) I + H2 → HI + H    (3%)  (b) 2CH3 → C2H6        (4%)
(c) CH3NC → CH3CN  (4%)  (d) CH3 + NO → CH3NO  (4%)
6. Consider the cell Hg(l)│Hg2SO4(s)│FeSO4│Fe(s).  Write down the cell reaction and half-cell reactions.  (10%)
7. Please explain the trend in the boiling point of the following molecules. Boiling point:  H2O > H2Te > H2Se > H2S  (10%)
8. What are the electronic configurations of Ca (Calcium) and P (Phosphorous) atoms.  (10%)
不得使用計算機或任何儀具。








（第1頁，共1頁）

