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Question 1. [4 points] Find the derivative of the following function:
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Question 2. [4 points] Over the course of a year, the city of Ottawa has its highest average
monthly temperature of 26°C in August and its lowest monthly average of -8°C in February.
Assume that temperature varies sinusoidally over a period of one year. Find the parameters
in the standard cosine description , i.e.,

£(t) = A+ Beos(2n(t — ®)/T),

where t is in months, and ¢ = 0 correspond to the month of January. Draw the graph of the
function and identify the four parameters A, B, ®,T in the graph. Give the names of the four
parameters.



Question 3. [4 points] (a) Find the following limit without using a calculator
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(b) Does the following limit exist? If yes, give the limit, if not, justify your answer. If you
need a calculator to work out the answer, give at least 4 values of x that you tried.
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Question 4. [4 points] Use the definition of the derivative to calculate the derivative of the
function f(z) = (142 — 10)? + 2009.



Question 5. [9 points|] The human metabolism will break down morphine in the blood
stream to 70% of its original amount within a 4-hour period. A patient is given a dose of
d = 9 mg of morphine every 4 hours. The DTDS for the amount of morphine in the patient’s
body is given by

My, =0.TMy +d=0.7M; + 9,

where t is measured in 4-hour intervals and morphine is measured just after a new dose has
been administered.

(a) [1 point] What is the updating function of the DTDS?

(b) [1 point] Find the fixed point of the DTDS if there is one.

(¢) [2 points] Find the general solution formula for the DTDS, i.e., M; = ...

(d) [2 points|] Graph the updating function and draw the cobwebbing, starting from M, =5
for at least 4 steps.

(e) [1 point] Is the fixed point stable or unstable?

(f) [2 points] The doctor wants to adjust the dose d so that the patient has 40 mg of morphine
in the blood stream in the long run. What should the dose d be in that case?



Additional space for question 5



Question 6. [4 points] Consider the graph of a function f below.
Find the critical points of f. Determine the intervals where f’ is positive and the intervals
where f’ is negative.




