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二00八年攻读博士学位研究生入学考试

分子光谱学试题

1. 翻译（10分）

1) normal modes of vibration;  2) Raman effect;  3) depolarization ratio;  4) SERS;   
5) interferometers; 6) liquid cells; 7) attenuated total reflection; 8) group frequencies; 
9) inductive effects; 10) difference spectra

2. (10分)

1. Liquid films provide a quick method of examining liquid samples (A drop of liquid is sandwiched between two infrared plates, which are then mounted in a cell holder.). 

The method of liquid films is normally not used for volatile (with a boiling point less than 100oC) liquids, why would this be necessary?  
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上图中哪种振动是红外活性的? Which one of the vibrations is “infrared-inactive”?

三. （10分）

1. Given that a molecule contains oxygen, how would an infrared spectrum of such a molecule be used to find out whether the compound was a carboxylic acid (羧酸), a phenol (酚), an alcohol or an ether(醚)?

2. 固态对位羟基苯乙酮的O—H伸缩振动出现在3130 cm-1， 而其氯仿稀溶液（0.002M）相应的红外吸收出现在3600 cm-1, 请解释两者产生差异的原因。

四. （10分） 

下图为低密度聚乙烯和高密度聚乙烯的红外光谱，哪个是高密度聚乙烯的光谱，哪个是低密度聚乙烯的光谱, 为什么？
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  五. （20分） 

C2v 点群的特征标表如下：

   C2v    I    C2(z)   (v(xz)      (v(yz)
   A1    1     1      1         1       Tz        (xx,(yy, (zz
   A2      1     1     -1        -1       Rz        (xy
   B1    1     -1     1        -1       Tx, Ry      (xz
   B2    1     -1     -1        1       Ty,Rx       (yz
1)根据上述特征标表判断C2v点群各类振动模式的光谱活性, 即哪些是红外活性的? 哪些是拉曼活性的? （5分）

2)水分子的对称伸缩振动属于哪种模式，A1？A2？B1？还是B2？

水分子的剪式振动又属于哪种模式？（5分）
3) H2O和CBr2Cl2均属于C2v对称点群, 计算给出水和二氯二溴甲烷分子的各类振动模式个数。（10分）
六 (10分)
Examine the IR spectra of three isomeric disubstituted benzenes presented below in Figuures a, b, and c. Which of these is 1,2-, which 1,3- and which 1,4-disubstituted?
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七 (10分)

Given that the C-H stretching vibration for chloroform(CHCl3) occurs at 3000 cm-1, calculate the C-D stretching frequency for deuterochloroform. The relevant atomic masses are 1H=1.674X10-27 kg, 2H=3.345X10-27 kg and 12C=1.993X10-26 kg. 
(已知(（cm-1）=1303{F(M1+M2)((M1(M2)}1/ 2 )

八 (10分)

The infrared spectrum of an organic compound (C8H16) is shown below. Identify this compound. 必须给出原因.
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九. 写出至少三种发表红外光谱和拉曼光谱论文的专业杂志的名称.
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