

單選題，每題2分，共100分。
1. 推動生物演化的主要原因是  

   (Ａ) 基因突變  (Ｂ) 自然淘汰  
(Ｃ) 基因組合  (Ｄ) 生殖隔離       

2. 下列有關光合作用的敘述，何者正確 ? 

   (Ａ) 主要的光合作用是在葉肉的海綿組織  

   (Ｂ) 氣孔的組成保衛細胞不會行光合作用  

   (Ｃ) 光合作用的過程為光反應和暗反應兩部份  

   (Ｄ) 光合作用所釋放的氧氣是來自二氧化碳的氧原子   

3. 有關人類的淋巴系統，下列敘述何者是錯誤的 ?  

   (Ａ) 胸腺可以影響淋巴球的生成  

   (Ｂ) 胸腺可以製造一部份淋巴球，但與免疫作用無關  

   (Ｃ) 胸腺位於人類胸腔，成年時即萎縮  

   (Ｄ) 在人體的皮上及內臟器官之間常有淋巴結    

4. 下列那一器官不具有內分泌腺體？  

   (Ａ) 腎臟  
   (Ｂ) 肝臟  
       (Ｃ) 胃          (Ｄ) 睪丸   

5.  在下列有關人類胃液分泌的敘述中，那一項是不對的 ?  

   (Ａ) 在食物入口予以咀嚼之時，胃液即已開始分泌  

   (Ｂ) 食物在口內所產生的液體或氣體分子會引起胃泌素的分泌  

   (Ｃ) 食物入胃，會引起更多胃液的分泌  

   (Ｄ) 食物在胃內所引起之胃液分泌，係受神經和激素二者之聯合控制   

6.  下列哪一區域的海洋生物種類最多？　
   (A) 近海岩岸區　
(B) 近海沙岸區　

(C) 遠洋透光區　
(D) 遠洋無光區    

7.  某生物學者以老鼠進行內分泌實驗，下列何種內分泌腺體移除後，不影響此老鼠的生存 ?
    (Ａ) 胰島  

(Ｂ) 腎上腺  

(Ｃ) 卵巢  

(Ｄ) 甲狀腺   

8.  下列有關於『生物放大作用（生物累積）』的敘述，何者正確 ?  

   (Ａ) 通常發生於食物鏈的起始端       (Ｂ) 食物鏈愈長，則生物放大作用愈明顯  

   (Ｃ) 常見於人造水溶性物質的累積     (Ｄ) 草食性動物體內的累積量大於肉食性動物
9.  下列有關淋巴系統的敘述，何者錯誤 ?  

   (Ａ) 淋巴是澄清無色的膠體溶液  
(Ｂ) 淋巴的蛋白質含量較血漿的高  

   (Ｃ) 淋巴中之血球祇有白血球  

(Ｄ) 脾臟是淋巴器官之一      

10. 下列那一疾病和染色體的無分離相關 ?  

    (Ａ) 肌肉萎縮症  
(Ｂ) 腎臟癌  
(Ｃ) 唐氏症  
(Ｄ) 鐮形血球性貧血 

11. 食用洋菜是屬於那一類藻類：  (Ａ) 綠藻   (Ｂ) 褐藻   (Ｃ) 紅藻   (Ｄ) 裸藻  

12. 下列何處為人類受精卵開始進行細胞分裂的區域 ?  

    (Ａ) 子宮  

(Ｂ) 輸卵管  

(Ｃ) 卵巢  

(Ｄ) 胎盤      

13. 蜉蝣、蜻蛉等幼蟲對氧氣需求量大的水棲昆蟲，較易在下列何種環境中發現？　
    (Ａ) 面積廣大、水質優養化的湖泊　

(Ｂ) 水流較急的山區溪流　
    (Ｃ) 水流遲緩、長滿布袋蓮的池塘　

(Ｄ) 河口地區的沼澤溼地    

14. 真菌可將有機物轉換成無機物，光合細菌可將無機物轉換成有機物、他們屬於生命世界中的何種角色？
    (A) 生產者、分解者 
 (B) 分解者、生產者 
 (C) 分解者、分解者  (D) 生產者、生產者
15. 下列有關甲狀腺的敘述，何者錯誤 ?  

     (Ａ) 機能高亢時，因代謝加速導致身體消瘦   (Ｂ) 機能不足時，副甲狀腺能取而代之
    (Ｃ) 影響生長及骨骼發育          (Ｄ) 攝食碘量不足時，會抑制腦垂腺分泌甲狀腺素
16. 下列關人類汗腺的敘述，何者是錯誤的 ?  

    (Ａ) 位於皮膚的表皮層中  



(Ｂ) 汗腺與皮脂腺分別開孔 

    (Ｃ) 汗中含有尿素，故汗腺亦為排泄構造  
(Ｄ) 流汗是人類許多排熱方法中的一種 

17. 有一對夫婦，計畫生三個小孩，其中先生的血型為ＡＢ型，太太為Ｏ型，第一個男孩為Ａ型，請問第二個小孩為Ｂ型女孩的機會為：  

    (Ａ)  1/2  

(Ｂ)  1/4  

(Ｃ)  1/8  

(Ｄ)  1     

18. 下列有關脊椎動物的敘述，何者為不正確：  

    (Ａ) 魚類是最低等的脊椎動物  
(Ｂ) 蛙類的一生中先用鰓呼吸，蛻變後用肺呼吸 

    (Ｃ) 哺乳類都是胎生  


(Ｄ) 魚類、兩生類及爬蟲類都是變溫動物   

19. 到北部野柳或南部墾丁等岩岸、礁岸地區的海邊旅遊，在潮間帶上較難見到下列何者？
    (Ａ) 石蓴、紫菜　
(Ｂ) 海蟑螂、螃蟹　
(Ｃ) 海星、藤壺　
(Ｄ) 文蛤、西施舌
20. 下列有關果實和種子傳播的敘述，何者為正確 ?  

    (Ａ) 蒲公英的果實藉動物傳播  

(Ｂ) 椰子的果實藉水力傳播  

    (Ｃ) 鬼針草的果實藉自力傳播  

(Ｄ) 鳳仙花果實藉風力傳播   

21. 下列有關無子西瓜的敘述，何者正確 ? 

    (Ａ) 減數分裂時染色體配對困難，造成不孕  

    (Ｂ) 因減數分裂的無分離，造成染色體數目的異常  

    (Ｃ) 結種子的基因發生突變，故無種子  

    (Ｄ) 由不同植物雜交產生，故無種子 

22. 埃及斑蚊的成蟲在生態系中的角色為何？  

    (Ａ) 分解者  

(Ｂ) 生產者  

(Ｃ) 初級消費者  
(Ｄ) 次級消費者 

23. 膽汁是人體的分泌物，下列的敘述何者正確：  

    (Ａ) 膽汁所含的膽紅素，具有乳化作用  

    (Ｂ) 在肝細胞中製造而儲藏在膽囊內  

    (Ｃ) 不含任何消化脢，故對食物的消化沒有幫助 

    (Ｄ) 膽汁與食物中某些物質形成膽鹽，可使凝集的脂肪分離成脂肪球。  

24. 下列那種植物激素能促進果實成熟：  

    (Ａ) 生長素    
(Ｂ) 吉貝素

(Ｃ) 細胞分裂素  
(Ｄ) 乙烯  

25. DNA分子中不含下列那一種元素：  (Ａ) 氮  (Ｂ) 磷  (Ｃ) 硫  (Ｄ) 氧 

26. Which of the following best describes RNA interference? 

(A) siRNAs inhibit DNA replication 

(B) siRNAs interfere the transport of mRNA from the nucleus to the cytoplasm 

(C) siRNAs inhibit transcription of a gene 

(D) siRNAs trigger degradation of mRNAs to prevent their translation 

27. Small, hollow membrane vesicles used to deliver therapeutic genes for gene therapy are called: 

(A) Retroviruses



(B) Episome 

(C) RBC ghost



(D) Liposomes 

28. ________ animals have been genetically engineered so that a specific gene is disrupted and become non-functional. 

(A) Inbred 




(B) Knockout 

(C) Cloned  




(D) Transgenic 

29. _______ are tandemly repeated sequences of DNA also called short tandem repeats. 

(A) VNTRs 



(B) Telomeres 



(C) Minisatellites 


(D) Microsatellites 

30. A ______ is a non-human species that is extensively studied to understand particular biological phenomena, with the expectation that discoveries made in it will provide insight for other species.

(A) model organism 

(B) mutant

(C) vector


(D) conditional knockout

31. _______ are small molecules synthesized in cells in response to an external signal and are responsible for starting the intracellular signal transduction.

(A) Ligands



(B) Receptors



(C) Second messengers


(D) cis-elements

32. Both prokaryotic and eukaryotic cells use which of the following to turn genes on or off? 

(A) DNA packing into nucleosomes 

(B) export of mRNA from the nucleus into cytoplasm

(C) regulatory proteins bound to DNA elements to control transcription

(D) splicing and polyadenylation

33. In gel electrophoresis, in which direction does the DNA travel?

(A) from low molecular weight to high

(B) from 5’to 3’ 

(C) from positive to negative

(D) from negative to positive
34. In a dihybrid genetic cross using Mendelian inheritance, if both parents are heterozygous for both traits, what will be the phenotypic ratio of their offspring?

(A)
1 : 1

(B)
1 : 2 : 1

(C)
3 : 1

(D)
9 : 3 : 3 : 1

35. Secreted signaling molecules which can act back to their own cells. Examples include cytokine, interferon, and some growth factors.

(A) Paracrine



(B) Autocrine



(C) Endocrine



(D) Neurotransmitter

36. If you want to study the subtle morphology change of mitochondria, Golgi, and ER after you treat the cell with a chemical, what kind of microscopy should be used?

(A) Transmission electron microscope

(B) Scanning electron microscope

(C) Confocal microscope

(D) Fluorescent microscope

37. The ____ is commonly used to cut the DNA at specific sequence in recombinant DNA 

(A) restriction enzyme

(B) splicing factor

(C) transposase

(D) exonuclease

38. _______ is the cytoskeleton member that constitutes mitotic spindles, cilia, and centrioles.

(A) Microfilament

(B) Intermediate filament

(C) Microtubule

(D) Actin

39. The ________ is the part of an immunogen that is recognized by the immunoglobulins.

(A) antibody

(B) antigen-presenting complex (APC)

(C) episome

(D) epitope

40. ________ is a technique that a specific antibody is used to detect and to observe the intracellular localization of a protein

(A) immunocytochemistry 

(B) immunoprecipitation (IP)

(C) immunoblotting 

(D) Enzyme-linked immunosorbent assay (ELISA)

41. The _______ is a stack of membrane sacs and associated vesicles that packages, modifies and segregates proteins for secretion from the cell.

(A) Lysosome

(B) Golgi apparatus

(C) Vacuole

(D) Endoplasmic reticulum

42. “The _______ is a structure mainly located in the cytoplasm and is the primary ______ of the cell.” Choose from the following for the best combination of terms to fill in the above sentence and make a correct statement.
(A) centromere … microtubule organization center

(B) nucleolus … RNA processing organelle 

(C) lysosome … glycosylation site

(D) proteasome … protein degradation machinery

43. “______ are regulatory proteins that interact with DNA at the _____ to regulate the initiation of transcription.” Choose from the following for the best combination of terms to fill in the above sentence and make a correct statement.
(A) Promoters …. trans-acting factors

(B) Transcription factors … cis-regulatory elements

(C) Repressors … enhancer


(D) Importins … nuclear localization signals 

44. If the sequence of bases in a strand of DNA is represented by 5‘ TACCAGTTCTGA 3’, what would be the sequence in the complementary DNA strand?

(A) 5’ TACCAGTTCTGA 3’

(B) 5’ ATGGTCAAGACT 3’

(C) 5’ TCAGAACTGGTA 3’

(D) 5’ AGTCTTGACCAT 3’

45. Which of the following about polymerase chain reaction (PCR) is NOT correct?

(A) It uses a special RNA polymerase which can tolerate high temperature

(B) A pair of sequence-specific oligonucleotides called ‘primers’ determine which DNA region can be amplified

(C) The three major steps of PCR are denaturing, annealing, and extension.

(D) The major steps need to repeat for many times so that tiny amount of DNA can be amplified

46. Which of the following strategies can NOT be used to study the ‘loss-of-function’ effect of an enzyme?

(A) Use a specific inhibitor that blocks the enzyme activity

(B) Use double stranded RNA or hairpin RNA specific to the gene encoding this enzyme to lower its protein level 

(C) Generate a gene knockout mice to delete the gene encoding this enzyme 

(D) Generate a transgenic animal to express this enzyme

47. Which of the following about plant biotechnology is correct?

(A) Protoplast is a loose collection of de-differentiated plant tissue

(B) Callus is a plant cell with its cell wall removed

(C) Ti-vector is a plamid DNA that can be used to deliver genes into plants

(D) The cellulose that plants produced can be converted to diesel in bio-fuel production 

Question Set (48-50)

The figure shows the result from a biochemical assay. Equal amount of total proteins extracted from 3 samples (1, 2 and 3 in the figure) were separated by SDS-PAGE and then transferred onto a membrane. A primary antibody against protein X was incubated with the membrane during the assay for detecting protein X. 

[image: image1.jpg]



48. What is the name of this assay method?

(A) Immunoprecipitation

(B) In situ hybridization

(C) Western blotting

(D) Northern blotting

49. What is the purpose to use the primary antibody in this assay?

(A) It hybridizes to the specific target DNA sequence

(B) It inhibits the enzyme activity specifically

(C) It blocks and reduces non-specific signals

(D) It recognizes the target protein specifically.

50. Comparing Sample 1, 2, and 3, what is the most appropriate conclusion according to this experimental result?

(A) The molecular weight of protein X is the highest in Sample 3 

(B) The mRNA for protein X is most actively transcribed in Sample 3

(C) The amount of protein X is most abundant in Sample 3

(D) The half-life of protein X is the shortest in Sample 3
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