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1. (1 point) Suppose that a patient receives a daily dose of 50mg/L of a certain drug such
that 55% of it is eliminated from the body each day. If on a certain Monday, the concentration
of the drug measured in their body (shortly after the daily dose) is 42 mg/L, which of the
following Discrete-Time Dynamical Systems describe the dynamics of the concentration x; of
the drug in the body (in mg/L, ¢t days after that Monday)?

A @y = 45z, 42 with 2 = 50 “ D) @y = 45z, + 50, with o = 42
B. 2y = : + 42, with z = 50 E. w1 =557 + 42, with 7g = 45

Tis1 /59{ + 45, with x¢ = 42 F. @41 =428, + 50, with 2o = 45
Your answer: D /

2. (1 point) The following is the graph of a function y = f(x).
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Which of the following is a formula for f(z)?

A flz)= 3+2cos(2(a:———)) D. f(a:)=2+3cos(4(x——g))
B. flz)=+2 3COS(2($ E. f(a:)=2+cos($—%
C. f':$)=1+3COS(4( *g)) F. f(:r:)=3+2cos(m——%

Your answer: % v
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3. (1 point) Find the set of all solutions to the inequality X
5 _Ci-— < 1ry
——8 <4
T
A (-0, 1) D. (0,00) ,_, £\2

B. (01 %) [H‘E_:/:j (—'OO, 0) U [% :K-') \
) (3,00) F. (—0,0) /
© ol

Your answer: C »~ © Co
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4. (1 point) Find all z for which the following equality holds:

6 — 227 = 4. Cpenn ! CoSe 2.

:c=:|:10r:r:=:i:\/t'_) D. =0 (D-l\){}“‘;—u\ ‘((a“))(l)-:ur
B. z=1 E z=%V3 ) L
C. z=4%l1 F. z=2+3 3 b-2x">
X = \ "")-Xl‘_ -6
Your answer: 'PY b Xl': 5
\)( )
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5. (2 points) Find all solutions z of the following equation. Show your work

In(z + 1) + In(z — 3) = In(z + 15)
X (xed) & Jh(x-s\) D (x¥1S)
N (03 = L (xve) /

o (DD = (x 1)

X-2x-3 = X415
X*-3x-iy =0
(X=ex + =0 A-G=0  yyy=0

Your answer: X: ">é) y, (0/ —
oY 6 flag, AONGIA \$

6. (2 points) For which value of the parameter a is the following function continuous at
x = 57 Justify your answer by explaining what is required for continuity and solving for it.

Your work:

id if x > 5.

Your work: € ﬂ‘;m %Q@S{_g a,y}J Wé)
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7. (7 points) The population of fish in Fisher's Pond grow at a steady rate annually, but
fishing is so popular that, without restocking, the population would die out. Therefore Fisher’s
Pond is restocked with fish each spring. Using historical data, we declare that DTDS modeling
the population of fish, with z; representing the average number of fish per m? of surface area
in year ¢, is given by

Ty = 0.8z, +4.8.

(a) (1 point) Give the updating function f for this DTDS. f(z) =| .5 ¥ + i X o/

(b) (1 point) Find the fixed point z* of this DTDS. XK - 24

¢ = S ()

/ X*:O%X"‘ +4.%¥
= 24 I OR  T

""" 0.2x* =
(c) (1 point) Suppose that in Year zero there were 15 fish/m?. Give the general solution
formula to this DTDS. Xo 7 XL 0. Q6 (Xh -X S.f X
=4 19y
; i
£,
General solution formula: X,o = O"b (__Cﬂ + 24 \/
)

(d) (1 point) Find the number of fi petﬁfter two years. X .

mﬁ%lf&‘)
Your answer: —»[ﬂ /%Vg}\ ‘ \

(e) (3 points) Determine the (whole) number of years necessary until the number of fish per
m? is within 0.9 of the fixed point, that is, until |z, — z*| < 0.9. Show your work. Your
answer must be clear and well-justified to earn full marks.
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8. (5 points) The DTDS z;,; = 0.37;(9.1 — ;) models a certain population.
(a) (2 points) Solve for all fixed points of the DTDS.

Your work: Xey =0-3X¢ (91 - X ) 5. 113-0.3 x%k

¥
X2 0505 1 SRR 173 = ~0-2x*
X*: 2‘157(*-0,5;1\*1 X*L'— A3
TR
0= 2.703% x - . 208" - “0-3
O= 173x* o0.ax* | | X" 58]
6: x*(1.13-0.3X") 8

e e e

7 A
X=0,5%

(b) (2 points) The graph of the updating function of this DTDS is given below. Suppose the
initial value is ¢y = 1. Draw a cobweb diagram on the graph below for this DTDS with at least

4 steps. \LatSel the axes, the functions, the/ﬁxed points and the points zp - - - 24.
Sy

Your answer:
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(¢} (1 point) Write a sentence to explain what happens in the long term if g = 1. Your
sentence should include the word “stable” or “unstable”, as well as the exact fixed point from

(a) which is relevant. /
iE =1, the 6“@& peont X*= 53 Ao stolale Ance, Kre ﬂ?.arbg X 60&9&00\;“&5
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9. (4 points) Decide if the following limits exist. For each one, if it exists, evaluate the limit

exactly using algebraic methods, showing all your steps. If it does not exist, justify your answer
clearly using mathematical reasoning.

_ Im =
(a) (2 points)lim -4 X34 3
443 = /25 — ?
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Your answer: O

0
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| PR AX - & +
- 3)( X 4xF ¥
X m\

Your answer: o c)\
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