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中央警察大學 102 學年度碩士班入學考試試題 

 

所  別：鑑識科學研究所 

科  目：自然科學 

 

作答注意事項： 

1.本試題共 10 題，每題各占 10 分；共 4 頁。 

2.不用抄題，可不按題目次序作答，但應書寫題號。 

3.禁用鉛筆作答，違者不予計分。 

 

一、請說明如何生產出具有胰島素（ insulin）基因之基因轉殖細菌

（transgenic bacteria）？並請說明如何選殖出可製造胰島素之品系

（clone）？ 

二、請分別寫出 alkane、alkyne、cyclo-alkene、cyclo-alkane及 naphthalene
之通式？ 

三、請解釋下列專有名詞： 
  （1）Avogadro’s number      （2）Hybrid orbitals 
  （3）Equilibrium constant     （4）dissociation 
  （5）Pauli’s exclusion principle 

四、請說明下列數種醣類分子的構造：  
（1）cellulose  （2）glycogen    （3）amylose 
（4）chitin     （5）lactose 

五、一電子在電視機內之陰極射線管加速區內進行等加速度運動，在 3
公分的距離內，其速度由 2×104公尺/秒增加至 1×107公尺/秒，則電

子在此加速距離需多少時間？此區域內電子之加速度為何？ 

六、A U-shaped tube is open to the air at both ends and is partially filled with 
Mercury (density=13,600kg/m3). Water (density=1000kg/m3) is poured 
into the left arm until the water is 10.0cm deep. How far upward from 
its initial position does the mercury rise on the right side? 
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七、A 12-cm-diameter, 2.0 kg uniform circular disk, which is initially at rest, 
experiences the net torque shown in the figure below. What is the disk’s 
angular velocity at t=12s? The disk rotates about an axis perpendicular 
to the plane of the disk and through its center. (IDisk=MR2/2) 

 

 

 

 

 

 

八、Complete the following table. 
Chemical Formula: SiF4 Chemical Formula: NO2

+ 
Lewis Structure: 
 

Lewis Structure: 
 
(nitrogen is the central atom) 

Molecular Geometry: 
(words only, you do not have 
to draw the molecule in three 
dimensions) 
 
 
 

Molecular Geometry:  
(words only, you do not have 
to draw the molecule in three 
dimensions) 

Molecular Polarity: (yes/no) 
 

Molecular Polarity: (yes/no) 
 

Bond Angle for F–Si–F 
 
 

Bond Angle for O–N–O 
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九、Write the balance equation and the total ionic equation for the 
neutralization of phosphoric acid by calcium hydroxide. 

十、請回答下列問題： 

（一）Mongolism （Down's syndrome）is caused an extra chromosome #21 
resulting from abnormal cell division in  

（a）asiatic people  
（b）black people  
（c）white people  
（d）any group  

because it is not confined to any one group. 

（二）Which is the correct sequence of steps in mitosis? 
（a）anaphase, metaphase, interphase, telophase, prophase  
（b）prophase, metaphase, telophase, interphase, anaphase  
（c）interphase, prophase, telophase, anaphase, metaphase  
（d）prophase, metaphase, anaphase, telophase, interphase  

（三）A cross between a red rose and a white rose results in 100% pink. 
When two of these pink roses are crossed, assuming large numbers of 
offspring, the ratio of offspring produced most probably will be  

（a）l00% pink  
（b）75% pink；25% red  
（c）25% red；50% pink；25% white  
（d）50% red；50% white 
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Equations and Constants 

 

 

 

 

 

 

 

 

 

 

 

 

 


