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QUESTION 1 (6 pts)

Consider the function f(x) with the graph y = f(z) pictured below. The domain of f is
[_57 5] :

(a) (1 point) On which interval(s) (if any) is the function decreasing? (no justification
needed)

(-%,-3.5) LI-3,-0
(b) (1 point) Where (if anywhere) is the function not continuous?
At x=-3 R o =5

(c) (1 point) Where (if anywhere) is the function not differentiable?

ot xz=-¢, NT-B N0, =2 g X= g

(d) (1 point) What is lim f(z)?

s O
(¢) (1 point) What is lim f(x)?
Tlis - oo
(f) (1 point) What is Tim 2L =7@y g /Ztm ﬁf‘:’(x’}“ ﬁ‘@ = 4.
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(QUESTION 2 (15 pts)

Find the value of the following limit. No credit will be attributed for using L’Hopital’s rule to
find the value of a limit.

. o2 —4
(a) (5 points) 31612(1) PENpY
2 4
LM Jun o
Ry oy ~=2. WD 0 o

(b) (5 points) lim Vo3

=9 r—9 ’

/Zﬁém Voo -3 ée M
se->4  x-Q A (=gl a +3)
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— /e
- q-&%" e

z—0 €T

(c) (5 points) lim (COS:E — 1>2:‘: i
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(QUESTION 3 (15 pts)

Let f(z) =1/x.

(a) (5 points) State the definition of the derivative of a function at some point a.

:f‘(o:) = /éw- ?Cwﬁ'\\}‘ £ [‘)};

>0 AN

(b) (10 points) Using the definition of the derivative, find the value of f'(3) if f(z) = 1/x.
No credit for a solution using the rules of differentiation.
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(QUESTION 4
2
Find the equation of the tangent line to the curve y = "";—f; at the point (1, —6).

T&M{sz\;\ ,Q):M.b GA- C\s‘(ﬂéj
% 1+ = ‘Q‘(DL?‘—"D .

(20 pts)

We ‘)how,

Do (209 (D - Oy
(22>
2ocla-2D> - EFAD )
(x-25%
25" -z -x*-8&
(oe-2D%
= ot 4= -5
(z-2DO%
= (Z-5) ()
(-2D*
= ﬁ?‘(s} = (1D -
=

l

i

—

0,
3-\:(0 = -8 =)

.—:5\\%..: - Bx +2
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(QUESTION 5 (10 pts)
An ’ilio-holo-ika-uaua! is fitted with a GPS to track his movement. She gets in the ocean, and
swims in a straight line away from the shore. Her position from the shore is recorded every
two minutes for ten minutes. The results are recorded in the following table.

Time in minutes | Distance from the shore in meters
0

20

30

60

80

0 100

O O =N O

—_

(a) (3 points) What is the seal’s average velocity between minutes 4 and 87

Bx _ Bo-30 _ 5o - \7¢ m/_.
bt 8 - 4 4 \"Z >

b g

(b) (4 points) Estimate the seal’s velocity at time 6 minutes.

(M" o-320 = I&wfs = asll)
lo -4

GaerageZ: -0 _ Jomfs X Ulk)
o2

IS <10
Or | \;e,%cr e,shm‘e : s lley ~ '-—é—:-"c tl’Z'Sm/s ‘

(c) (3 points) The seal saw a group of fish at time 6 minutes going at 10 m/min. Do you
think that the seal could catch the fish?

ﬁa:aréxm% to (&), 4k seal csobd cokdh He

pcines) s‘f( ﬁa‘w&.

!This means "dog running in the rough water" in Hawaiian. The name of the animal in English is a hawaiian
monk seal.
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QUESTION 6 (10 pts)

Consider the function f(z) = 42® — 622 — 6z + 5. This function must have at least one
zero in the interval (0,1). Explain why, making explicit which theorem(s), if any, and which
assumtions(s) on f, if any, you are using.
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QUESTION 7 (15 pts)

Compute the derivatives of the following functions.

(a) (5 points) f(z) = ot

23+ cosT
_f‘ (2 = oo (2340 - Siwmae (3oc®- pinac)
é(,a’ * C&S:x)z’
. <2
- 11,3{'05';(. A (,osz'x. - 3-:,2 Sfnxe = Sin X
z
fe 3+ cosx)

— [xﬁws:z. - 2 %Fstnxe )

i b3« cosa )

_1— T

(b) (5 points) f(x) = TV
Dyay = - (N |
-i () = -~ (\*&> ( x>(”2f’3‘:>

(L2 )*

%

il

(c) (5 points) f(x) = z\/z.

/f‘lx\)t 'SZZ, i:z:«.@')

- ;&‘x ( %3/L>
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(QUESTION 8 (9 pts)

Answer each of the following questions. No credit will be attributed for using L’Hdpital’s rule
to find the value of a limit.

Am < -1
3 points) Let = N
(a) (3 points) Let f(z) —3Az+3 > -1

Find the value of A for Wth the function f is continuo
L 305 = D) (&w‘ sheotd oxst)
ety -y s :% -1} /

Wy}
=) /zl/rﬂ, A—,;c, = /é‘"’;"' xz"SA?CI 4 3
W |~ >\ T
z
= A= D +23A +3

= =4A=4 = :~il.

(b) (3 points) If g(z) = (z + 1) f(x) and ;131(1) f(z) = 2, then find algr(l) g(x).

%(:xb - J&m('xﬁﬁ j;vm. g(“

W0 F-D0

RS

o

=z 12

)

4
(3 points) Find the value of lim T .
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