國立嘉義大學九十八學年度
應用化學系碩士班(甲組)招生考試試題

科目：綜合化學I
PART I 無機化學

一、單選題（答錯不倒扣，每題4分，共24分）
1. Which of the following metal ions has a d6 electron configuration?
(a) Mn2+   (b) Cr2+  (c) Fe3+  (d) Co3+  (e) Ni2+
2. How many of the following statements are not correct?

 I. The Group 3A elements are all metals.

II. Alkaline earth metals react less vigorously with water than do the alkali metals.


III. Salts can consist of hydrogen.

IV. Because Li is the strongest reducing agent among the alkali metals, it reacts most quickly with water of all the alkali metals.

(a) 0  (b) 1  (c) 2  (d) 3  (e) 4
3. What is the correct molecular structure for SF4?
(a)Trigonal bipyramidal  (b) Trigonal planar  (c) Tetrahedral 

(d)Octahedral  

(e) None of these
4. Which of the following has the largest radius?
(a) S2-  (b) Cl-  (c) Ar  (d) K+  (e) Ca2+
5. Which of the following ionic compounds has the largest lattice energy (i.e., the lattice energy most favorable to a stable lattice)?
(a) CsI  (b) NaCl  (c) LiF  (d) CsF  (e) MgO

6. Which of the following complex does not obey the 18-electron rule?
(a)           (b)           (c)                (d)         (e)
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          (hint:Cr,Mo,W are same group)        (hint:Ti,Zr,Hf are same group)
二. 簡答及計算題（26分）
1. Prove that in the FCC(face center cubic) unit cell, the spheres(atoms or ions) volume occupy 74.1% of the total volume. (5分)

2. Give the point group of the following: (6分)
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3. Arrange the order by putting “>” or “<” between the following molecules (8分)

(a) SbCl3    SbBr3    SbI3 ( halogen-Sb-halogen angle)
(b) PI3      AsI3      SbI3  ( I-X-I angle)

(c) NH3     N(CH3)3   N(SiH3)3 ( R-N-R angle) 
(d) PF3      PCl3     PBr3 ( X-P-X angle)

4. A 2.747 g sample of Mn metal (atomic wt,= 54.94 g/mol) is reacted with excess HCl gas to produce 3.22 L of H2(g) at 373 K and 0.951 atm and a manganese chloride compound MnClx. What is the formula ( x =? )of the compound? (7分)
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PART II 有機化學
1. Provide the likely product(s) with proper stereochemistry and indicate the major one if more than one product formed. (每題3分，共30分)
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2. Please draw the most stable chair or the half-chair conformations for the molecules shown below.
(每題5分，共10分)
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3. Please complete the following synthesis, starting from the given starting material.
 (每題5分，共10分)
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背面尚有試題
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