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PART A 

1. Where and from what compound(s) is urea produced? 

A. Liver from NH3 and C02 

B. Liver from glycogen 
C. Kidneys from glucose 
D. Kidneys from glycerol and fatty acids 

2. The transfer of fluid from the glomerulus to Bowman's capsule 

A. results from active transport. 
B. transfer large molecules as easily as small ones. 
C. is very selective as to which small molecules are transferred. 
D. is mainly a consequence of blood pressure force-filtering the fluid. 

3. Which of the following is an example of countercurrent exchange? 

A. The flow of water across the gills of a fish and that of blood within those gills. 
B. The flow of blood in the dorsal vessel of an insect and that of air within its 

trachea. 
C. The flow of air within the primary bronchi of a human and that of blood within 

the pulmonary veins. 
D. The flow of water across the skin of a frog and that of blood within the 

ventricle is its heart. 

4. If a molecule of C02 released into the blood in your left toe travels out of your nose, it 
must pass through all of the following structures EXCEPT the 

A. right atrium. 
B. pulmonary vein. 
C. alveolus 
D. trachea. 

5. During the process of digestion, fats are broken down when fatty acids are detached 
from glycerol. In addition, proteins are digested to yield amino acids. What do these 
two processes have in common? Both 

A. are catalyzed by the same enzyme. 
B. occur intracellular^ in most organisms. 
C. involve the addition of a water molecule to break bonds (hydrolysis). 
D. require the presence of hydrochloric acid to lower the pH. 
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6. Without functioning parietal cells, an individual would 

A. not be able to initiate protein digestion in the stomach. 
B. not be able to initiate mechanical digestion in the stomach. 
C. only be able to digest fat in the stomach. 
D. not be able to produce pepsinogen. 

7. In the study of the development of frog embryos, several early gastrulas were stained 
with vital dyes. The locations of the dyes after gastrulation were noted. The results 
are shown in the following table. 

Tissue Stain 

Brain red 
Notochord yellow 
Liver green 
Lens of the eye blue 
Lining of the digestive tract purple 

Ectoderm would give rise to tissues containing which of the following colors? 

A. Yellow and purple 
B. Purple and green 
C. Green and red 
D. Red and blue 

8. Which of the following offers the BEST description of neural transmission across a 
mammalian synaptic gap? 

A. Neural impulses involve the flow of K+ and Na+ across the gap. 
B. Neural impulses travel across the gap as electrical currents. 
C. Neural impulses cause the release of chemicals that diffuse across the gap. 
D. Neural impulses travel across the gap in both directions. 

9. Which of the following statements about the hypothalamus is INCORRECT? 

A. It functions as an endocrine gland. 
B. It is part of the central nervous system. 
C. It is subject to feedback inhibition by certain hormones. 
D. It secretes tropic hormones that act directly on the gonads. 

© Hak Cipta Universiti Teknologi MARA CONFIDENTIAL 



CONFIDENTIAL 4 AS/OCT 2008/BIO250 

10. Which of the following is a pathway that would lead to the activation of cytotoxic T 
cells? 

A. B cell contact antigen — • helper T cell is activated — • clonal selection 
occurs. 

B. Body cell becomes infected with a virus — • synthesis of new viral proteins 
— • class I MHC molecule-antigen complex displayed on cell surface. 

C. Self-tolerance of immune cells — • B cells contact antigen — • cytokines 
released. 

D Complement cells — • B cell contacts antigen — • helper T cell activated 
cytokines released. 

11. The following events occur when a mammalian immune system first encounters a 
pathogen. Place them in correct sequence and then choose the answer that indicates 
that sequence. 

I. Pathogen is destroyed. 
II. Lymphocytes secrete antibodies. 
III. Antigenic determinants from pathogen bind to antigen receptors on 

lymphocytes. 
IV. Lymphocytes specific to antigenic determinants from pathogen become 

numerous. 
V. Only memory cells remain. 

A. I, III, II, IV, V 
B. Ill, II, I, V, IV 
C. II, I, IV, III, V 
D. Ill, IV, II, I, V 

12. Which of the following is the CORRECT sequence that occurs during the excitation 
and contraction of a muscle cell? 

I. Tropomyosin shifts and unblocks the cross-bridge binding sites. 
II. Calcium is released and binds to the troponin complex. 
III. Transverse tubules depolarize the sarcoplasmic reticulum. 
IV. The thin filaments are ratcheted across the thick filaments by the heads of the 

myosin molecules using energy from ATP. 
V. An action potential in a motor neuron causes the axon to release 

acetylcholine, which depolarizes the muscle cell membrane. 

A. I, II, III, IV, V 
B. II, I, III, V, IV 
C. II, III, IV, I, V 
D. V, III, II, I, IV 
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13. What is the role of calcium in muscle contractions? 

A. Break the cross-bridges as a cofactor in the hydrolysis of ATP. 
B. Bind to the troponin complex, which leads to the exposure of the myosin-

binding sites. 
C. Transmit the action potential across the neuromuscular junction. 
D. Spread the action potential through the T tubules. 

14. Which of the following is TRUE about secondary growth in plants? 

A. Flowers may have secondary growth. 
B. Secondary growth is a common feature of eudicot leaves. 
C. Secondary growth is produced by both the vascular cambium and the cork 

cambium. 
D. Primary growth and secondary growth alternate in the life cycle of a plant. 

15. One is most likely to see guttation in small plants when the 

A. transpiration rates are high. 
B. root pressure exceeds transpiration pull. 
C. preceeding evening was hot, windy, and dry. 
D. water potential in the Steele of the root is high. 

16. According to the pressure flow hypothesis of phloem transport, 

A. solute moves from high concentration in the "source" to a lower concentration 
in the "sink". 

B. water is actively transported in to the "source" region of the phloem to create 
the turgor pressure needed. 

C. the combination of a high turgor pressure in the "source" and transpiration 
water loss from the "sink" moves solute through phloem conduits. 

D. the formation of starch from sugar in the "sink" increases the osmotic 
concentration. 

17. Which of the following statements about fruits is FALSE? 

A. Fruits form from microsporangia and integuments. 
B. All normal fruits have seeds inside them. 
C. Green beans, corn, tomatoes, and wheat are all fruits. 
D. Fruits aid in the dispersal of seeds. 
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18. Which of the following is TRUE about vegetative reproduction? 

A. It involves both meiosis and mitosis to produce haploid and diploid cells. 
B. It produces vegetables. 
C. It produces clones. 
D. It can lead to genetically altered forms of the species. 

19. Plants growing in a partially dark environment will grow toward light in a response 
called phototropism. Choose the INCORRECT statement regarding phototropism. 

A. It is caused by a chemical signal. 
B. One chemical involved is auxin. 
C. Auxin causes a growth increase on one side of the stem. 
D. Auxin causes a decrease in growth on the side of the stem exposed to light. 

20. Suppose there is a large deciduous ornamental tree on your campus and the city 
places a very bright street light right next to it on a tall pole. A botanist on the faculty 
complains to the city council and asks them to remove the light. Most likely the 
botanist is concerned because the light 

A. will alter the photosynthetic rate of the tree and keep it growing at night. 
B. may cause the stomata to close because of increased ABA synthesis. This 

could starve the tree for C02 and it could die. 
C. may change the photoperiod and cause the tree to retain its leaves during the 

winter. This could cause dehydration and loss of the tree. 
D. will cause the tree to bend toward the light on the pole, and the tree could fall. 

© Hak Cipta Universiti Teknologi MARA CONFIDENTIAL 



CONFIDENTIAL 7 AS/OCT 2008/BIO250 

PARTB 

QUESTION 1 

Compare the structure and function of three of the following types of blood vessels: arteries, 
veins, and capillaries. 

(10 marks) 

QUESTION 2 

a) Identify the following as either specific or nonspecific immune responses, and for 
each provide a sentence explanation of its function or role. 

i) Macrophages 
ii) Natural killer 
iii) Memory cells 

(6 marks) 

b) Compare and contrast the paired terms: 

i) Primary and secondary immune response 
ii) Passive and active immunity 

(4 marks) 

QUESTION 3 

Trace the path of digestive tract, and explain what digestion processes that take place in 
each specialized region. 

(10 marks) 

QUESTION 4 

Briefly describe the mechanism of action of a steroid and a protein-type hormone at the 
cellular level. 

(10 marks) 

QUESTION 5 

a) What is the significance event of double fertilization in flowering plants? 
(6 marks) 

b) What are the advantages and disadvantages of both sexual and asexual 
reproduction? 

(4 marks) 
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QUESTION 6 

Explain how dissolved sugar is transported in the phloem by means of pressure gradient. 
(8 marks) 

QUESTION 7 

a) Distinguish between nastic movements and plant tropisms. What is the basis for 
each of these movements? 

(6 marks) 

b) Describe the three (3) types of tropisms. Give an example for each type. 
(6 marks) 

END OF QUESTION PAPER 
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