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Question 5. |5 points]

Consider the following function b
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(b) The critical point(s) is (are):
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(c) f is increasing in the interval:
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(d) f is decreasing in the interval:

(e) Use a table of values to guess the horizontal asymptote. Aeoie. values ©F 2.4
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Question 1. [2 points} Find the value of a so that the following function is continuous
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g\ y f(r):{‘ W z=2

Answer: a = 5
Justify your answer using limit laws.
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( Question 2. [8 points] A patient receives a daily dose d = 4mg of the drug FilGud®. In the

i course of 24 hours, 80% of the drug is absorbed and a fraction of p = 0.2 remains in the blood.

q/ " The DTDS modelling the daily concentration M; of FilGud® in the blood immediately after
administering the dose is

o Mgy =pM; +d =02M: +4.
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"/(a) [0.5 point] The updating function of the DTDS is f(z) =‘ QL% ¥ L‘l / l

(b) [1 point] The equilibrium point of the DTDS is M~ = ‘ 5 \/ ’
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/ (c) [2 points] Give the general solution for the DTDS with general initial condition Mp:
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(d) [0.5 point] Calculate Ms if My = 0. Ms= i l& qagq / {
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{¢) {2 points] Graph the updating function and draw the cobweb diagram of the DTDS, starte
ing from Ay = 0 for at least 4 steps.

by Py
(f) [1 point] Is the equilibrium point stable or unstable? 3&)\\@\@ / 1 ve ) A/
(g) [1 point] Due to sudden complications, the patient now also needs to take the drug
WelSun®. This drug inhibits the uptake of FilGud® so that only 50% will be absorbed and
a fraction of 5 = 0.5 will remain in the blood. Calculate the new daily dose d of FilGud®
needed to maintain the equilibrium concentration of that drug at the same level as before.
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5 Question 4. [6 points] Find the derivatives for the following functions. Do not simplify
% YOUr answer. ;
(a) f(z) = (42® + 1)e %
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