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Instructions 
1. This paper consists of sections A and B with a total of ten (10) questions. 
2. Answer all questions in section A and two (2) questions from section B. 
3. Section A carries seventy (70) marks and section B carries thirty (30) marks. 
4. Except for diagrams which must be drawn in pencil, all writing should be in blue or black ink. 
5. Cellular phones and any unauthorized materials are not allowed in the examination room. 
6. Write your Examination Number on every page of your answer booklet(s). 

 

SECTION A (70 Marks) 
Answer all question in this section. Each question carries ten (10) marks. 
1. (a) It is true that cell differentiation is known as division of labor. Explain. 
(b) Briefly discuss the structure of cell membrane according to fluid mosaic model. 
2. (a) Basing on the presence of bond formation, explain the structure of protein. 
(b) What structural features of carbohydrates account for the fact that a wide variety of polysaccharides exists? 
3. (a) State four potential drawbacks of using both artificial and natural system of classification. 
(b) Scientific and technological advancements paralleled with taxonomic shift from artificial to natural system of classification. Explain. 
4. (a) Explain how the semicircular canal functions in responses to balance and posture in mammals. 
(b) Phytohormones are chemical substances that regulate plant growth. They are used to adapt their vital roles they play due to their peculiar habits they have. Explain this using 5 points. 
5. Kajiru, a biology teacher, conducted an experiment using the following materials: healthy potted plants, Petri dish, white tile, a beaker containing hot water, forceps, hot water bath and source of heat, 90% alcohol, strip of black paper, iodine solution, and clips. His experiment followed these procedures: 
(i) A potted plant was kept in a dark place for 2-3 days. 
(ii) The leaf was covered with a strip of paper to prevent the entry of light. 
(iii) The plant was placed in sunlight for 3-4 hours. 
(iv) The covered leaf was detached and the black paper was removed. 
(v) The detached leaf was placed in the beaker containing water and boiled for about 20 minutes, then taken out and boiled in 90% alcohol in the hot water bath for 5 minutes. 
(vi) The leaf was taken out and washed under water. 
(vii) The leaf was spread on the Petri dish and 3 ml of iodine solution was added. 
Using the given information in Mr. Kajiru’s experiment, respond to the following questions: 
(a) Why is it important to detach the leaf before starting the experiment? 
(b) What is the reason for boiling the leaf in alcohol? 
(c) What was the reason for covering the leaf with black paper? 
(d) What color was observed after adding iodine solution to the boiled leaf? (e) Make a conclusion based on the observed color. 
6. (a) The volume of air exchanged in the alveolus is in fact less than that of pulmonary ventilation. Suggest why this is the case. 
(b) Briefly explain why the metabolic rate of a rat is higher than that of an elephant. 
(c) Explain the factors that govern the efficiency of gaseous exchange at the respiratory surface. 
7. Most farmers in Tanzania use seeds as a propagation technique for producing most cash and food crops. What do you think are the advantages and disadvantages of reproducing by seeds as compared to other techniques? Provide five points for each case. 
 

SECTION B (30 Marks) 
Answer all questions from this section. Each question carries sixteen (16) marks. 
 
8. (a) Explain the possible outcome if the surfactant chemical is not produced on the walls of alveoli. (Any three outcomes) 
(b) Explain five reasons why ATP is used as the universal energy carrier in all living organisms. 
(c) Give one role played by each of the following in the release of energy during aerobic respiration: 
(i) Mitochondria 
(ii) Oxygen 
(iii) Cytochrome (iv) Glucose 
9. A veterinary student is observing the early stages of pregnancy in a mammal and notices that the embryo has implanted successfully into the uterine wall. The professor asks the student to explain why it is cru- cial for the placenta to form immediately after implantation. With not less than six points provide the explanations that a student could give to the Professor. 
10. (a) Why does transpiration occur mainly through leaves and not so much through the cuticle and lenticels? 
(b) With aid of a diagram, describe the mechanism of transport of manufactured food in phloem based on Munch’s mass flow hypothesis. 
(c) The mechanism explained in 1(b) above reveals that the manufactured food substance moves within the phloem from leaves to other parts of plants. Justify that statement. 
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