中央警察大學101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3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、A police car moves at 50 m/s in the same direction as a truck that has a speed of 30 m/s. The police siren has a frequency of 1500 Hz. What is the frequency heard by the truck driver when the police car is (a) behind the truck, or (b) ahead of the truck? Take the speed of sound to be 350 m/s.（10分）
【Hint】:
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二、Three point particles with masse 
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m

= 8 kg, 
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m

= 4 kg, 
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m

= 6 kg are at the corners of an equilateral triangle of side 2 m, as the figure shown below. Find the net force on 
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m

.（10分）
【Hint】:
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三、(a) A small object is placed 15 cm from a converging lens that has a focal length of 10 cm. Locate the image and determine its transverse magnification. (b) An object of height 1 cm is located 15 cm from a diverging lens of focal length -10 cm. Locate the image and its height. （10分）
四、A proton, of mass 1.67x10-27kg, enters the region between two parallel plates a distance d=30 cm apart. There is a uniform electric field of 2 x 105 V/m between the plates, as the figure shown below. If the initial speed of the proton is vi = 5 x 106 m/s, what is its final speed vf? （10分）
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五、A 2000 kg car A moving east at 10 m/s collides with a 1000 kg car B moving west at 29 m/s. The collision is completely inelastic and takes place on an icy (frictionless) patch of road. (a) Find their common velocity after the collision. (b) What is the fractional loss in kinetic energy? （10分）
六、在1.00 atm 及22oC時 ， 0.0227 mol某氣體體積為660 mL，試問: （10分）

（一）在110oC，體積膨脹為900 mL時，壓力為若干？ 


（二）在1.80 atm，70oC時，加入0.0115 mol氣體則體積為若干？
七、一個每豪米含有1450刻痕的紫外光階梯型光栅，用多波光束以48度入射角照射，請問在反射角為+20與 +10度時，其一級與二級的輻射波長分別為多少？（10分）
八、請寫出所需要的化學藥品(a)-(e)以完成下列的反應：（10分）
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九、請解釋下列名詞：（10分）

（一）Nucleotide


（二）Short Tandem repeat


（三）Primer


（四）Complementary Base Pairing


（五）Y-STR
十、何謂波長選擇器？請比較interference filters與absorption filters 兩項之間的異同。（10分）
� EMBED Equation.3  ���








PAGE  
自然科學3

[image: image11.jpg]


_1395944849.unknown

_1395984658.unknown

_1395984960.unknown

_1396436495.unknown

_1395984103.unknown

_1395944765.unknown

_1395944835.unknown

