1. (14 points) Compute the derivatives of the following functions. You do NOT need to simplify
yvour answer. Use parentheses to indicate multiplication where appropriate, and make

sure that your notation is correct. |
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1. (14 points) Compute the derivatives of the following functions. You do NOT need to simplify
your answer. Use parentheses to indicate multiplication where appropriate, and make

sure that your notation is correct. P( (:75’\ UC ’\' RU \(

(b) plz) = (m:c + b) ¢ os(x)\wheﬁ and b are constants.
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1. (14 points) Compute the derivatives of the following functions. You do NOT need to simplify
your answer. Use parentheses to indicate multiplication where appropriate, and ma,k?:

sure that your notation is correct.
-..ﬁ\l

o fla) & ()

g \(K\: ((@ ()(\) 6( S 0 (OB

C,L\C,.M R gl
QDD\)} (DOUT )

— ] N= SH\(K)

—

DTN = CCh (D

S}D@C,Q Case
Qx\ s (¢




1. (14 points) Compute the derivatives of the following functions. You do NOT need to simplify ‘ L
your answer. Use parentheses to indicate multiplication where appropriate, and make QU CA'I L) QU

sure that your notation is correct.
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2. Consider the discrete time dynamical System&:tﬂ = 1.224(1 — xy). )

(a) (3 points) Algebraica]lﬁnd all gf the equilibrium for m
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2. Consider the discrete time dynamical system [Jt+1 = 1.2x:(1 — 3:,:)} W
(b) (3 points) Is the @—zero*équilibnunj stable or unstable? Justify your answ

using the Stability Theorem. To get full cre ou have to explicitly use the /

Stability Theorem.
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2. Consider the discrete time dynamical Systemﬁ;r1 1.22:(1 — ). —=> \/ = L % 4 ( l"”X)

>/ J I et
(c ints) Use a graphical method to check your answer for part w }L
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3. (9 points) Consider the logistic model.

Lt41 ﬁ (1 Lt)J
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What condition on r guarantees that the equilibriu
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3. (9 points) Consider the logistic model.
7 Lt4+1 — T’ﬂ?t 1— t

@nithe positive, non-zero equlhbrlum n terms of parameter r. fter you fin

the equilibrium in terms of r indicate valu of r make it positive.
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3. (9 points) Consider the logistic model.

Tir1 = rx(1 — x4)

(¢) For what values of r is the non-zero ethbrlum stable? Justify your answer with

the Stability Theorem.
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4. (5 points) Solve the following inequality: —
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Suggested way to check: Graph your solution on a number line and check if the values C/
you shaded make the inequality true.(Not required.)



5. (8 points) A population of aliens with unlimited resources grows according to the
following model (t stands for time):
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6. (8 points) Consider the discrete-time dynamical system

—2li1= 2(1 = Tt)Tt — hil;

describing a population of fish being harvested at rate h, where 0 < h < 1. [ 4\

(a) Find th{icinzero eqmm%naitr as a function of h.
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6. (8 points) Consider the discrete-time dynamical system
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describing a population of fish being harvested at rate h, where 0 < h < 1. %,j ( J S‘: ( )4\
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b) The equilibrium harvest i1s g¢iven by/ P(h) = hT%where T™ 1s the equilibrium - 3
(b) The g given by P(h) = q ; (N0 en §()=ONE

you found in part (a). Find the value of h that maximizes P(h) on the 111terval
0 < h<1. Useany method ojustity=answer(1ncluding ca culator (4 Y H&\q_ CH)
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(a) Find the nonzero equilibrium population 7™ as a function of h.
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7. (5 points) The following graph shows a function f(x) and its first

derivatives. Clearly label f(z), f'(z) and f"(z) on the graph.
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8. (8 points) Draw graphs of functions with the following properties. Label axis.

a) The function has a/;)()sitive derivative @ all values of x. The derivative is decreasing
for all values of .

b)The function has a negative derivative for all values of x. Thi derivative is decreasing mdl \
—

for all values of z.




9. (6 points) The trachea contracts during a cough to increase the velocity of air. The 7 SJ\‘
velocity of air is modeled by D

v(r) :Ec(r — 165)r°
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1 r is a positive variable that represents the radius of the trachea during a cou@
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10. (4 points) Consider the graph o@ elow.
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The derivative, f’(x), changes from| negative to positive at:
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11. (4 points) Consider the graph of the derivative, ¢'(x) below. Consider the interval
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As x increases, when does the value of the function g(z) increase?

C,Lﬂle function g(x) does not inerease-on—that-interval W—

b) The function g(x) is increasing for all values of x on that interval.
¢) The function g(x) is increasing on the interval 0 < x < 5.
d) The function g(x) is increasing on the interval 5 < x < 6.
e) The function g(x) is increasing on the interval 1 < z < 2.




12. (4 points) Consider the following graph of the world population growth rate. A growth
rate of 2% means that the population at the end of one year is 1.02 times as large
as the population at the beginning of the year. The graph after 2018 is a model of
what a group of scientists predicts will happen. Which of the following statements are b
G reLd )(\/\ X

consistent with the scientists’ prediction?

a) From 2018 to 2040 the world population wil decrﬁfa/ (, Fc S j’ i ll,P C. incou ~

b) From 2018 to 2040 the world population will increase. / .
¢) From 2018 to 2040 the rate of change of the world population will decrease! 6 \/(/\
e,

d) Both A and C.
e) Both B and C. g
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13. (4 points) The graph ¢
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e of the function g is shown below. Where does
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A)z=1and z = —-1.6
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C)x=-1
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E) z = -2




14. (4 points) The graph of y = f(x) is given below.
fix)

The value of the derivative, f'(z), at x = 0.5 is:
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15. (4 points) The graph of a function f is shown in the figure below. The function f has
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16. (4 points) Estimate the slope of the function at the point shown. See below. The z

a%d es are scaled identically.
_Hx) i) =
x
B ] I

A) The slope is approximately % 1

.

B) The slope is approximatel}%

C) The slope is approximatelyx‘

D) The slope is approximately%

E) The Slope 1S &ppl‘oximately %




