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I. Multiple Choice (Choose the best answer, 2 points each) 

1. What are antigens? 
 (a) proteins found in the blood that cause foreign blood cells to clump 
(b) proteins embedded in B cell membranes 
(c) proteins that consist of two light and two heavy polypeptide chains  
(d) foreign molecules that trigger the generation of antibodies  

2. "Chemiosmosis reaction "  
(a) happened in chloroplast and mitochondria 
(b) happened in chloroplast only  
(c) to produce NADPH  
(d) use H2O as e- donor in chloroplast  

3. In an experiment, the control group: 
(a) disproves the theory  
(b) proves the hypothesis. 
(c) does not contain the variable being tested.  
(d) is similar to the test group in all aspects including the variable being tested. 

4. Bone cells communicate with one another by: 
(a) Haversian canals.  
(b) cellular extensions running through canaliculi.  
(c) lymphatic vessels.  
(d) diffusion through the matrix.  

5. Why is the velocity of blood flow the lowest in capillaries? 
(a) The capillary walls are not thin enough to allow oxygen to exchange with the cells. 
(b) Capillaries are far from the heart, and blood flow slows as distance from the heart increases. 
(c) The diastolic blood pressure is too low to deliver blood to the capillaries at a high flow rate. 
(d) The total surface area of the capillaries is larger than the total surface area of the arterioles. 
 

II. Problems: 
1. Why was the development of seeds so important to the success of angiosperms? (10 points) 
2. Describe the functions of major plant hormones. (15 points) 
3. Explain the photosystems. (15 points)  
4. Explain the plant transpiration.(10 points) 
5. How do the mammals ventilate their lungs by “negative pressure breathing”? (6 points) 
6. How do alcohol and salty foods affect regulation of kidney functions? (8 points) 
7. Describe the interactions among the immune cells during the immune response. Include the humoral immunity and 

cell-mediated immunity. (8 points)  
8. How do hormones function in maintenance of blood glucose homeostasis? (6 points) 
8.  Please point out the events of positive feedback regulation and negative feedback regulation, respectively, during the 

reproductive cycle of human female. (6 points) 
9. Explain how countercurrent exchange maximizes the ability of fish gills to extract oxygen from water. (6%) 




