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1. (1 point) Find all real solutions of |1 — 22?| = 7.

C. No solutions exist. E. +v/=3

B. +v2 D. =43 F. 0

Your answer: A

||"2le=7 = [-2¢=7 R |-2x®=-7

= -6 =2¢ B =2y
~— D
NO SOLUTIONS Y4 =x?
X =t
In(1 — 2x)

2. (1 point) What is the domain of f(z) = ?
Vo +1

A allz @ E. z>-1

B. >0 D. xzé F. %<:v§1

Your answer: (

we ned [-2x >0 and X+I1>0

= | 7 x X >=I ‘
Jp:>7< ®J —|<X<'§

3. (1 point) Which of the following is equal to g(z) = In(e*z?) on its domain?

A. 3zln(x) c. € E. z+3In(z) )
B. 3z D. 1+ 3In(x) F. In(3e)

Your answer: E
In(€3) = Une¥) + m(x3)
= X + 3k
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926 + 4
4. (1 point) Which of the following is equal to h(z) = ;—;_ for x > 07
T

9 3 3/2 —3/2
hd —6 D. —z*+zx
Aygte V2

3 E. V2622 + 1626

B. = +42z73
2 F. 3z%+ 2273
C. V4.5+ 3

Your answer: A

JC‘XG"-L} ;_—-\EqXG +LI XG+ Lf
2%3 r_t‘f XG 4 XG 6+ 2{__6

5. (1 point) Does there exist a choice of a which makes the following function continuous at
x = 17 If yes, which one? If not, why not?
o) In(2az) ifz>1 ° In(20%) is w;hn:o:s
€Tr) =
cos(rz) ifz<1 forald X>[ and a

cad () 15 continuous for sl X & |
~Hhe only issue 6or continuity would be at X = ).

A yes.a=e E. no, lim f(x) exists, but is not equal to f(1) for any choice of
@ yes, a = %671 a soxylcan never be continuous at 1

C.oyes,a=3 F. no, glﬁl_)II% f(z) does not exist for any choice of a, so f can never

D. yes,a=0 be continuous at 1

Your answer: % Xw—;rp"‘: () = ﬁ.};&* ,@n(la X) = %(ZG (1)) = '0" (Zos)

X—I\JF( ) X__)\— CM@TX)-‘— OBQ(TIZL) = OOO(ZTT) = "‘I
To be contivuous ot X=| jwe ned ‘&Q’?H") () =-1
:o we Md ‘ﬁﬂ(ZQ) = ’1 = Za - e" —> a= ze.
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1006 + 222z + 31722
6. (1 int) If A(x) = th
(1 point) If h(z) = 4o oot + 3daz. "

EA' lim h(z) — 1 \ C. mh_}rgo h(z) =1 E. lim h(z) = —o0

e ? D. lim A(z) =0 F.  lim h(z) = o0
B. lim h(z) =~ e e
T—00 4
Your answer: A
. . . 1006 ya
@o‘p\&) = bm 1006 +272 vl X (S HEFBT) _ orona =1
2

X-> o0 JoH + 554X +634¢* X520 Xt(go_zq* 55"1-63‘0 ~ oY o+c3Y
X X

7. (2 points) Evaluate the following limit, if it exists. You must use algebraic methods
and justify your answer mathematically to earn credit for this question.

im T2 = g (x=4)(X+3) as X—>Y fromthe lef,
esd- |z —4| XY ’X—Ll\ X_q W\“be )'\9.60\'\'\\‘@

o )x-‘—l) = — (x4)

— fMim X)X+ 3)
2H =)

= M. =[xy
o 0r®)

= —(4+3)

=-7

Your answer: -_— 7
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8. (1 point) A study started tracking a herd of elk in northern Alberta. In January 1996,
there were 1000 elk in the herd. Over the course of this study, scientists observed that the elk
had a natural growth rate of 5% each year. Furthermore, in December each year, an average of
50 elk were killed by hunters. If h; represents the herd’s population (in January), ¢ years after
1996, which of the following DTDS models the dynamics of this herd?

A. ht+1 - 5ht + 950 E ht+1 - 005ht - 50

B.  hyyy =50k, — 1000 D.  fyp1 = 1.05h + 950 P hyoy = 2 h, 4 0.05
' 1000 '

C [99¢: Ho= 1000 elk
each year, last year's pop 31’0\03 bY 5% = Slope =105

lirear F(x)=1x+d odPekaretied d=-50 . 5 o s

Your answer:

9. (2 points) Find all solutions of the inequality. Show your work and justify your
reasoning.

z—3 < T

r—5 x-—-1

—

X-S X1
=> (x=3)(x) —X(X-5)
(x-5)x-1) <O

= xZ-4x+3 X% +5x%

(x-5)(*-) <0
~0-3) =3 (3,) | (1,S) 5 (500)
= X+3 <0 (/vl 3) "3 3,) ; \ ', B
(X"SXX—\) S‘S" of , , }
N X3  — ( + -+ N
when is Yhis — ? Xx-\ - 1 - ; -+ t -+
X”S - —_— i — '\ _'_
overald sign : . .
X3 o+ = L
(x-5)&) ' ( \

Your answer: (' OD) _3) U (' ) 5)
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10. (14+1+2+1=5 points) A population of snails grows according to a Ricker model, so that
the DTDS governing the growth of this population’s density is given by

where t is in months and z; denotes the number of snails per m? at time ¢.

(a) Give the updating function of this DTDS. f(z) = Z_)(e‘—o'l'm
(b) Find all fixed points * of this DTDS. Show your work. pel-oux _ |
Solve X = £(x) e-oAax _ L
X = 2xe! |-04x =fn(2)
0= 9y OHx —X X=dm(ip)-|
O =x|2e!04x _ l] b
X0 ~2el-oHr_| =g

, . _ JmoS-1
Fixed points: X=0 and x*= —oq =~ "'l.Q%

(c) The graph of y = f(z) is drawn below. Label the axes, identify the fixed points of the
DTDS on the graph, then draw a cobweb for at least three iterations, starting with an initial
population density of zo = 1. Use your student card as a straight edge.

( Xew | Qiagoned
ey

el
E‘;g'\(\*

Xy (population density)

(d) What do you conclude will happen to this population of snails in the long term? (Your
answer should be a complete sentence and should refer to the concepts of stability and fixed
points as they pertain to this population of snails and your cobweb.)

Their dansity will approach (and evendually oscllake acound) ¥he stabl  fixed poink
density x* %1423, and move awoy from ths unstella fivad point Y¢<o.
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11. (14+2+41=4 points) A patient is given a daily dose of the drug ToxicPlacebo, which is
absorbed into the patient’s system at a constant rate. A DTDS modeling the concentration of
drug x;, in mg/L in the patient’s bloodstream each day just after receiving the dose is given by

e =092, + 05, ¢ lingaf wpdating fnction
. , , £(X)=mx+h
where t is measured in whole days since the treatment began. m=0.9 an d b= 05

(a) Find the fixed point of this DTDS, and give the general solution to this DTDS if the initial

value is g = 1 mg/L.
Fixed point: z* =
5 or Sse X=09¥X+03 = W=5
ereral solution:

General solution: /'|: = O.Ci't (I —5) +5 X+ :m'\: (YO'X*) r Y%

—

ed point y¢¥= b = 05 — 05 _
fed pont = 2 = 25, = 33 =5

(b) If the initial value is g = 1 mg/L, find the number of whole days it takes for the concen-
tration of ToxicPlacebo in the patient’s bloodstream to reach at least 4.5 mg/L.

we need o solve for + when  X¢>4.5 mg/L

sove  0at(1-5) +5 =45
= 04t >-05
— —0.5
= 09t < ZF

= n(09t) <€ Um0
= tdn(09) < An0125)
— + > oy

An(©9)
— 0.12
Minimum number of whole days required: 20 d ays = 't > —% x19736...

(c) Surprisingly, testing over the year reveals that the concentration of ToxicPlacebo in the
patient’s bloodstream has stabilized to z* = 6 mg/L. An investigation reveals that the doctor’s

bad handwriting was to blame, and the administered daily dose d in reality was not actually
0.5 mg/L. What was it?

If achnal fived point 1s X¥=6 my/L, han £(x)=09x%+d
must Sahsf\& s =£(¢) = ¢=090@+d = d=0.6 ma/L

Alernate Solufion: \(*=l_d_P so 6= l_daq =d=60/)=0.6 mg/

2. Actual daily dose hos been 0Gmg L .



