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I. 單選題 (每題 2 分) 
 
1. Which of the following organelles contains its (their) own DNA, suggesting they were once independent 

prokaryotes?  A) Golgi apparatus  B) mitochondria  C) chloroplasts  D) ribosomes  E) both B and C 
are correct. 

2. Which of these is not true?  A) Actin filaments are found in muscle cells.  B) Microtubules radiate out 
from the ER.  C) Intermediate filaments sometimes contain keratin.  D) Motor molecules use 
microtubules as tracks. 

3. Lysosomes function in  A) protein synthesis.  B) processing and packaging.  C) intracellular digestion.  
D) lipid synthesis.  E) production of hydrogen peroxide. 

4. When a cell is placed in a hypotonic solution,  A) solute exits the cell to equalize the concentration on 
both sides of the membrane.  B) water exits the cell toward the area of lower solute concentration.  C) 
water enters the cell toward the area of higher solute concentration.  D) solute exits and water enters the 
cell.  E) both C and D are correct. 

5. Active transport  A) requires a carrier protein.  B) moves a molecule against its concentration gradient.  
C) requires a supply of ATP.  D) does not occur during facilitated transport.  E) all of these are correct. 

6. The sodium-potassium pump  A) helps establish an electrochemical gradient across the membrane.  B) 
concentrates sodium on the outside of the membrane.  C) requires a carrier protein and a supply of ATP.  
D) is present in the plasma membrane.  E) all of these are correct. 

7. If a parent cell has 14 chromosomes prior to mitosis, how many chromosomes will each daughter cell 
have?  A) 28 because each chromatid is a chromosome.  B) 14 because the chromatids separate.  C) 
only 7 after mitosis is finished.  D) any number between 7 and 28.  E) a total of 14, 7 in the nucleus and 
7 in the cytoplasm. 

8. In which phase of mitosis are the kinetochores of the chromosomes being attached to spindle fibers?  A) 
prophase  B) prometaphase  C) metaphase  D) anaphase  E) telophase. 

9. At the metaphase plate during metaphase of mitosis, there are  A) single chromosomes  B) duplicated 
chromosomes.  C) G1 stage chromosomes.  D) always 23 chromosomes.  

10. If the sequence of bases in one strand of DNA is 5’-TAGCCT-3’, then the sequence of the bases in the 
other strand will be  A) 3’-TCCGAT-5’  B) 3’-ATCGGA-5’  C) 3’-TAGCCT-5’  D) 3’-AACGGU-5’. 

11. Transformation occurs when  A) DNA is transformed into RNA.  B) DNA is transformed into protein.  
C) bacteria cannot grow on penicillin.  D) organisms receive foreign DNA and thereby acquire a new 
characteristic. 

12. Transcription of a protein encoded gene results in the production of  A) mRNA  B) protein  C) rRNA  
D) tRNA. 

13. Gametes contain one of each kind of chromosome because  A) the homologous chromosomes separate 
during meiosis.  B) the chromatids separate during meiosis.  C) only one replication of DNA occurs 
during meiosis.  D) the parental cell contains only one of each kind of chromosome. 

14. During which phase of meiosis do homologous chromosomes separate?  A) prophase I  B) telophase I  
C) anaphase I  D) anaphase II. 

15. During which phase of meiosis does crossing-over occur?  A) prophase I  B) interkinesis  C) 
metaphase II  D) anaphase I. 

16. A prophage occurs during the reproduction cycle of  A) a lysogenic virus  B) a poxvirus  C) a lytic 
virus  D) an enveloped virus. 

17. Which would be the worst choice for cultivation of viruses?  A) cell culture  B) bird embryo  C) live 
animals  D) sterile broth. 
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18. A pathogen would most accurately be described as  A) a parasite  B) a commensal  C) a saprobe  D) 

a symbiont. 
19. RNA retroviruses have a special enzyme that  A) disintegrates host DNA.  B) polymerizes host DNA.  

C) transcribes viral RNA to cDNA   D) translates host RNA. 
20. Cyanobacteria, unlike other types of bacteria that photosynthesize, do  A) give off oxygen.  B) not 

have chlorophyll.  C) not have a cell wall.  D) need a fungal partner. 
21. A prokaryote that can synthesize all its required organic components from CO2 using energy from the sun 

is a  A) photoautotroph  B) photoheterotroph  C) chemoautotroph  D) chemoheterotroph. 
22. Which tissue is more apt to line a lumen?  A) epithelial tissue  B) connective tissue  C) nervous tissue  

D) muscular tissue. 
23. Which cell does not phagocytize?  A) neutrophil  B) lymphocyte  C) monocyte  D) macrophage. 
24. Lymph nodes  A) block the flow of lymph.  B) contain B cells and T cells.  C) decrease in size during 

an inflammation.  D) filter blood. 
25. B cells mature within  A) the lymph nodes  B) the spleen  C) the thymus  D) the bone marrow. 
26. During sexual reproduction, the zygospore fungi produce  A) an ascus  B) a basidium  C) a 

sporangium  D) a conidiophores. 
27. Hormones from all but which of the following glands can affect glucose levels in the body?  A) 

pancreas  B) adrenal glands  C) pituitary  D) hypothalamus  E) thymus. 
28. A cell that is capable of giving rise to a complete organism is said to be  A) totipotent  B) homeotic  

C) ectodermal  D) differentiated  E) induced. 
29. Which of these pairs is mismatched?  A) brain—ectoderm  B) gut—endoderm  C) bone—mesoderm  

D) lens—endoderm  E) heart—mesoderm. 
30. Egg-laying hormone causes snails to lay eggs, implicating which system in this behavior?  A) digestive  

B) endocrine  C) nervous  D) lymphatic  E) respiratory. 
 
II. 簡答題 (每題 5 分) 
 
1. What are the three basic principles of the cell theory? 
2. Describe the fluid-mosaic model of membrane structure. 
3. Describe the cell cycle, including its different stages. 
4. Explain how DNA replicates semiconservatively. 
5. Explain independent assortment and aneuploidy. 
6. Distinguish between the concepts of fitness and adaptation to the environment. 
7. Compare the differences between bacteria, archaea and eukarya. 
8. Describe the clonal selection model as it applied to B cells. 

 

 

 

 

 

 

 


