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INSTRUCTIONS TO CANDIDATES:
" Attempt all the 4 items in this paper.

Candidates are advised to read the questions carefully, organize their answers and present them precisely
and logically.

Unnecessary crossing of work may lead to loss of marks.
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ITEM 1

John is a 17-year-old student who has just completed a 100-meter sprint during a school athletics
competition. Immediately after the race, he notices that his heart is pounding rapidly. Ten minutes
later, while resting under a tree, his heartbeat gradually slows back to normal.

His blood pressure returns to normal i.e. 120 mmHg systolic/80 mmHg diastolic. He is confused

of how his body is capable of stabilizing his heartbeat rate and pressure back to normal after the
race.
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Fig 1: Support Material
Task

As a biology student

(a) Help John identify the structures involved in the process described in the scenario above.

(03 scores)

(b) Explain how the organs coordinated to restore the heart beat (8 scores)
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(c) Heart beat rate can be dysregulated in the elderly. Some elderly have unregulated tachycardia
or bradycardia. As a biology student, what are the possible recommendations you would

make for such people. (4 scores)

ITEM 2

A group of medical students are observing histological slides of tissues taken from different organs.
They examine three slides:

Slide A shows a tissue that appears to stretch and change shape without damage.
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Figure 2: Support Material

Slide B shows tightly packed flat cells with layers, forming a dry, outer protective surface.

Figure 3: Support Material

Slide C shows ciliated cells with goblet cells interspersed among them.

Figure 4: Support Material
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The professor asks them to match each tissue to its likely location.
Task

(a) Identify the type of epithelial tissue in each slide (A, B, and C), and state its most likely
location. (6 scores)

(b) For each epithelial type, explain how its structure is related to its function in that organ.
(9 scores)
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ITEM 3

Sarah is conducting a biology experiment to investigate how temperature affects the activity of the
enzyme amylase, which breaks down starch into maltose. She prepares five test tubes with
identical starch solutions and adds the same amount of amylase to each. She incubates the test

tubes at 0°C, 20°C, 37°C, 60°C, and 80°C respectively. After 10 minutes, she uses iodine solution
to test for the presence of starch.

She observes the following results:
At 37°C, the starch is completely broken down.
At 0°C and 20°C, some starch remains.
At 60°C, very little starch is broken down.
At 80°C, no breakdown is observed.

(a) Explain the results observed at 0°C, 37°C, and 80°C, referring to enzyme activity. (6 scores)
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(b) Explain the effect that would be observed if Sarah added lactate dehydrogenase to starch at
37°C. (3 scores)

(c) Suggest other factors (apart from temperature) that Sarah should keep constant during this
experiment and explain why. (4 marks)

(d) With reference to the International Union of Biochemistry and Molecular Biology ((UBMB)
classification system of enzymes, identify the categories to which lactate dehydrogenase and
amylase fall. (2 scores)

ITEM 4

Michael is a 28-year-old man who recently tested positive for HIV. In the weeks following the
infection, he experiences flu-like symptoms that eventually subside. For several years afterward, he
feels healthy and shows no obvious symptoms, although regular tests show gradual changes in his
immune cell counts. Around 11 years after the initial infection, his health starts to deteriorate

rapidly, and he is diagnosed with AIDS.

The doctor shows Michael a graph explaining the typical progression of HIV infection, including
changes in CD4* T cells, CD8* T cells, and plasma viral load over time.
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Figure 5: Course of HIV 1 infection showing changes in CD4 and CD8 T cell

Task
(a) Explain what happens to the plasma viral load and CD4* T cell count during the primary

infection phase, and why these changes occur. (3 scores)

(b) Describe the role of CD8" T cells during the asymptomatic phase and explain why
symptoms are minimal during this period. (3 scores)
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(c) The HIV vaccine, which is still under research development, activates the body’s humoral
system by stimulating production of neutralizing antibodies and cell mediated activation.
Explain how the body relies on this immunization to fight against HIV. (3 scores)

(d) Describe the mechanisms through which antibodies fight bacterial infections in the
asymptomatic phase of HIV infection. (3 scores)

END

NUVIS Bio Dept. SS5EOT 2 9



