In certain population models, a group will go extinct if and only if its population is below a certain level SCORE: /12 PTS
(called the survival threshold Fy).

IXZIOTE: The answers of all parts of this question are likely to contain symbolic constants, such as Py

[a]

[b]

!

Write a DE for a population of a group which is going extinct, if the rate of change of'its population is proportional to the difference
between the threshold and the existing population. Write your DE so that all constants in your equation are POSITIVE.

NOTE: This part of the question should be familiar. g
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If the initial population is 90% of the survival threshold, determine when the population goes extinct.
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Notice that your work in part [b] did not algebraically require that £, be less than Fy. Analyze your final answer to part [b] to

determine if this model seems appropriate if the initial population is greater than . Justify your conclusion briefly.
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A 1000 liter tank initially holds 500 liters of brine containing 2 grams of salt per liter. SCORE: /18 PTS
Brine containing 6 grams of salt per liter starts flowing into the tank at 15 liters per minute,
At the same time, the well-mixed solution leaves the tank at 5 liters per minute.

Find the amount of salt in the tank at the instant the tank overflows, HINT: Simplify all fractions as soon as possible.
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