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Question 1. [8 points| The concentration of a drug in the body of a patient is reduced by
20% per day. The daily dose of this drug is d. The DTDS modeling the concentration x; of
the drug in the body on day t is '
Tiy1 =08z +d. = QXe + O/

(a) [1 point] The updating function of the DTDS is f(z) = 0.8 X ‘f’O/

(b) [1 point] The equilibrium point of the DTDS is z* = | "2 = & { O/

(c) [1 point] Assume the daily dose is d = 5. Give the solution formula for the DTDS with
general initial condition xg:

@) ko * C%%_‘@?f/:@,&)ﬁxo v 5d (1-@H°)
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(d) [1 point] For a patient with an initial concentration of zp = 3 and a daily dose of d = 5,

what is the concentration on day 37

Xx=0.8)° 3+ 55 (1-08)°) = 13.236



(e) [2 points] Graph the updating function for d = 5 and draw the cobweb diagram of the
DTDS, starting from zy = 1 for at least 4 steps.
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(f) [1 point] Is the equilibrium point stable or unstable? | S22 & e

(g) [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 =

X%:% =0

g =10

d)=0,9?-/0 =2l



Question 2. [9 points] In each of the following cases, find the derivative of the function f
with respect to variable z.
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(c) f(z) = € cos(bz) + tan’ z
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Question 3. [5 points] (a) Use the definition of the derivative (first principles) to calculate
the derivative of the function
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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) = =1,

r—
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(a) [1 point] Find the domain of f. X £ 2

(b) [1 point] Find the limits of f as x approaches 400
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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. a
X=a <

, X 7 Y

x>27

, ).(_—____ _ ‘L—]:—OO

f/MJ_ & T O- ‘

X=>3

(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.
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Student number: , Total marks: out of 30

Problem 1 2 3 4
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Question 1. [8 points] The concentration of a drug in the body of a patient is reduced by
40% per day. The daily dose of this drug is d. The DTDS modeling the concentration x; of
the drug in the body on day ¢ is

L1 =— 06131, -+ d.

(a) [1 point] The updating function of the DTDS is f(z) = 0.6% + &\

(b) [1 point] The ethbrmm point of the DTDS is z* .EJ\ o T c)\
W= 0.6x"+ & =
a4 % _._.A = W= &()‘ 6(‘)?‘-‘3266)\
(¢) [1 point] Assume the daily dose is d = 5. Give the solution formula for the DTDS with
general initial condition zo:
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(d) [1 point] For a patient with an initial concentration Gf"“‘ =3 and a daily dose of d = 5,

what is the concentration on day 37 (O, H4Y%
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(e) [2 points] Graph the updating function for d = 5 and draw the cobweb diagram of the
DTDS, starting from zo = 1 for at least 4 steps.
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(f) [1 point] Is the equilibrium point stable or unstable? %jTC\\\E’

(g) [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 = L“\
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Question 2.
with respect to variable z.
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[9 points] In each of the following cases, find the derivative of the function f




Question 3. [5 points] (a) Use the definition of the derivative (first principles) to calculate
the derivative of the function
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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=L.

(a) [1 point] Find the domain of f.
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(b) [1 point] Find the limits of f as z approaches +oco
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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.
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Question 1.

[8 points] The concentration of a drug in the body of a patient is reduced by

60% per day. The daily dose of this drug is d. The DTDS modeling the concentration z; of
the drug in the body on day ¢ is

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

Ti41 = 04.’11,5 + d.

(b) [1 point] The equilibrium point of the DTDS is z* =

Oy +d
da a lo d
-0 = 0.6 = 6

(¢) [1 point] Assume the daily dose is d = 5. Give the solution formula for the DTDS with

general initial condition x:
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(d) [1 point] For a patient with an initial concentration of zo = 3 and a daily dose of d = 5,

what is the concentration on day 37
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(e) [2 points] Graph the updating function for d = 5 and draw the C

DTDS, starting from zo = 1 for at least 4 steps.
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(f) [1 point] Is the equilibrium point stable or unstable? 5"a&>b Swce O <

(g) 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 = é
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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 z.
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(c) f(z) = e* tan(bx) + sin’x
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Question 3. [5 points] (a) Use the definition of the derivative (first principles) to calculate
the derivative of the function
flz) =

x? — 2.
b e ] = b { [l - |
W—e W0 "
= B -~ [Q@*‘«V—l Tz J(lewi=2 + \’f“lﬁ)j
h—o W (m -t-\i X -2 >

:};w 1 &\Q(d\\l—z - (x*-2) ‘ J
1

o T

Jl): \ ZX\’\ '\'\’\Z-
oy \/‘4 -
o 1 Viea=2 « -2

_ XA x Tx _ X
- (V] == - Y
hoo b a2 AP ©os

(b) Check your result, using the differentiation rules from class.
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Question 4.
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[8 points] Consider the function f(x) =
(a) [1 point] Find the domain of f.
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(b) [1 point] Find the limits of f as = approaches +oo
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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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(€) [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.
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