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Question 1. [8 points] The concentration of a drug in the body of 5
30% per day. The daily dose of this drugisd. T

patient is reduced by
he DTDS modeling t
the drug in the body on day t is

he concentration z, of

o1 = 07.’ll't +d.

(a) [1 point] The updating function of the DTDS is f(z) =
% (b) [1 point] The equilibrium point of the DTDS is z* =

(¢) 1 point] Assume the daily dose is d =
general initial condition Zg:

5. Give the solution formula for the DTDS with

(d) [1 point] For a patient with

an initjal concentration of To

=3 and a daily dose of ¢ = 5,
——— % Cally dose of
what is the concentration on day 3? ’ ’ [; 6? '
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() [2 points] Graph the updating function for d = 5 and draw the cobweb diagram of the

DTDS, starting from zp = 1 for at least 4 steps. (), N R T S A

4 , -

‘M;‘Ar
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(f) [1 point] Is the equilibrium point stable or unstable? 57/46 LF

() [1 point] Suppose that the doctors recommend a concentration of 10 in the long run. How

do they have to choose the daily dose d to obtain this value?d == g
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Question 2. [9 points| In each of the following cases, find the derivative of the function f
with respect to variable .

(a) f(.’l:) — 1(2_6-—(231:-—10)3 ’ 10 - (.2/)("10\ > ‘ b '
V2 7[?‘7‘): — . g—sz—fo) :&
\P)

~ (2* ’10)’5

P
=\ e 0% (22=19) -2

(b)f(w)=ln<—1——) = ’e\/( I - 6\/\ (7?’.\% -\—20\3)
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(c) f(z) = e cos(—z) + tan(2000z) OC (54) - e (- n - N C’ \ﬂ) .}_
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Question 3. [5 points] (a) Use the definition of the derivative (first principles) to calculate
the derivative of the function
fl@)=vVa2+z+1
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(b) Check your result, using the differentiation rules from class.
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Question 4. [8 points] Consider the function f(z) = Z=2.

(a) [1 point] Find the domain of f. )< ;#
2

(b) [1 point] Find the limits of f as x approaches :i:;o
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(c) [1 point] Are there points where f is not continuous? If yes, find the left and right limit
in each case.
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(d) [2 point] Find the intervals where f is increasing and decreasing. Are there critical points?
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(e) [2 point] Find the intervals where f is concave up or concave down.
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(f) [1 point] Draw the graph of f. /‘z / «
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