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Final Exam UIN:
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Time Limit: 2 Hours

This exam contains 12 pages (including this cover page) and 13 problems. After starting the exam, check
to see if any pages are missing. Enter all requested information on the top of this page.

The following rules apply:
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You may not open this exam until you are instructed to do so.
You are expected to abide by the University’s rules concerning Academic Honesty.

You may not use your books, notes, calculators, or any electronic device including cell phones. Only
pencils/pens allowed.

You must show all of your work. An answer, right or wrong, without the proper justification will
receive little to no credit.

You must complete your work in the space provided. We will be scanning your answers into our
grading system, so any work you do that is out of place, too close to the page border, or on the
wrong page will not be graded!

CHECK THAT THE NUMBER ON TOP OF EACH PAGE SAME! IF THEY ARE NOT THEN
NOTIFY YOUR INSTRUCTOR OR TA RIGHT AWAY!
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1. (14 points) Suppose that f is a continuous function. True, False or not enough information given?
Circle the correct answer.

Consider the following table.

x TFE [ FE @ [0
-11]2 0 2 unknown
2 8 0 —1 0
4 7 1 0 0

(I) f has alocal minimum at x = —1.

False Not enough information given

(I) f has alocal minimum at x = 2.

True Not enough information given

(Il) f has a point of inflection at x =

True False Qenough 1nforn@

(IV) There is a c in the interval [—1,4] with f(c) =

@ False Not enough information given

(V) There is some point d with —1 < d < 4 where f'(d

True False @ugh 1nf0rn®

(VI) y = x + 3 is tangent to the graph of f at x = 4.

rue False Not enough information given
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2. (12 points) Consider the function f(x) whose graph is given below.

y
31— @
y = f(x)
2 +— 0 -
- 1 -

| A | | | |
| 1\/| | | | X
-3 -2 -1 1 2 3

-1 —+—

1. (4 points) Find lim2 f(x) or explain why it does not exist.
x—>—

' (¢ \ = - -
]‘b_}i/ \{?ﬁ(ﬂ s o i gl
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e <) =0 “:_)U\V\/\Pl

Lo -2F
2. (2 points) Find liir(l) f(x) or explain why it does not exist.
i [0 =1
A A= O

3. (3 points) Find lirr% f(x) or explain why it does not exist.
X—

\{mf_(x\ = L

N )|

4. (3 points) Is f continuous at x = 1? Explain why or why not.
N 0, \QQ COM Y

2L F e L6 = 2

Yo |
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3. (11 points) Evaluate the following limits. Make sure to state all theorems that you are using.

(a) (5 points) Assume 4 < f(x) < 5 for all x. Evaluate lim xf(x) or state that it does not exist (DNE).

x—0
Justify your answer, and state all theorems that you are using.

O:M\N\Lh{ < \WW\%Q&\ f/\/‘”\g*O
Y= O Y 0 20

. = |y Ex1= 0
(b) (6 points) JICILI’(I)

— COS X IVL/A f
@HwigwﬂLmjﬂ\g$ﬁQ

— l'l\/*/l j’lfy O/EVJVSHG
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4. (14 points) Evaluate the following limits. Make sure to state all theorems that you are using.

. . x2 —4 — Q —
(a) (6 points) J1(1_>rr5 1T sin(x —2) — ] O

(b) (8 points) JICILI(I) <1+2x))1( - ]__
Qqﬂl_,—vk\(w\ ;‘M\[\—P 1%\

SN ) @
Jorn (L) =
=|im %——‘ O/LJFADH J
X9 0 L
= |14, \4Lx yl
LY v \

s

\'_—7 \,\"V\,lkr L= Q"
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5. (12 points) A 10-foot-long ladder resting against a vertical wall begins to slide away from it. If the
bottom of the ladder slides at a rate of 2 ft/sec, how fast is the top of the ladder sliding down the wall
when the bottom is 6 ft from the wall?

a
%AUV&MNJ %itil\ LJent S S AN

-
XLy = =

|
?Zxx\ + Yy \t O %)WL—JL—w Tﬂ
ﬁé\/z__[_g\w =0 & s e

6. (12 points) Let f(x) = x> —3x*> — 9x + 1. Find the absolute maximum and absolute minimum values
of f(x) over the interval [—2,2].

VT IR PERDECSD
Pz X3 net i e vl
\
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7. (14 points) At a certain gas station in Evanston, f(x) is the number of gallons of gas sold during the
day if the price per gallon is x dollars. It is known that f(4) = 500 and f'(4) = —80. The total revenue
R(x) earned by selling the gas during the day is R(x) = xf(x

(a) (7 points) Approximate f(4.1) using a linear approx1m tion of the function f S )ata =4.

TS T
_Sog —30(y-4)

plot Vi S00- &0 (H1-%
= 500
- 117

(b) (7 points) Find R’(x) when x = 4. '\/\/’L@ W\CW {\‘/\kﬁ\

R = L6 43 10
= 500 +4-(-&d

= &0
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8. (24 points) Find the derivatives of the following functions. You do not need to simplify your an-
swers, but you need to explain your reasoning.

1
(a) (7points)f( ) = fan @Mai‘f I/<\:Ll h \fwut&

3x_|_1
\ | + [?_\AL (f_ +l\ — don” (Z,XW 3
\E = )1

_k—

QS

(b) (7 points) g(x) = /Oxa(cos10 t)dt
Pr(”k\":cmko bdt
3‘(>¢\—£'(03\ 2y F Tt chanm

= co5'ox3) 2"

(c) (10 points) h(x) = x™" (26) \oy aT
i (M) = *voun (Lr) o

) =) 5o (L) Mt han ()

h ()
—\cmt?ﬁ“)
N :ESACl(lX\ foms *lfr“"_/s*ﬂ) PN
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9. (15 points) A rectangular region is to be enclosed on three sides by a fence, and on the fourth side by
a straight river. The enclosed area is to equal 3200 square feet. The cost of the fence is $2 per ft. Find
the dimensions that minimize the cost of the fence. Be sure to explain why your answer minimizes

cost.

M/\V\/\ | e (mjki A Q\/
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10. (6 points) Estimate the area under the graph of f(x) = 1+ x? from x = 0 to x = 4 using a midpoint
Riemann sum with two rectang]les.
QYRS

pod Pdl”\‘k <=
M o= L)L+ LR
2

| 2 - _ 5.2 402

- B

11. (15 points) Let f(x) be an even continuous function, and let g(x) be an odd continuous function.
Suppose that

8 8
/0 F(x)dx = 9 and /O o(x)dx = —13.

Compute the following integrals:

8
(a)(5 points) /0 (3f(x) +2g(x)) dx.

3.0 2613) =[]

(b)(10 points) /_ 88( flx) —8g(x))dx. g
= Lﬁg@i%~5jg&ﬁx
: 2
=19 -0
— | £
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X
12. (85 points) The function g(x) is defined as g(x) = / f(t) dt. The graph of the function f(t) is given
0

below.

_11234\5/6789
-1t

(a) (10 points) Calculate g(0),¢(2),¢(4),£(6) and g(8).
5(0)=0 nltl=t g
?(L\ =2 L) = 3
(b) (2 point? Find the average value of f on the interval [0, 8].
\ S |
- OLLH tes o
(c) (4 points) Evaluate ¢’(2). State what theorem you are using.

FTc =5 (D=f@m=2

(d) (6 points) On what intervals is ¢ increasing, and on what intervals is ¢ decreasing?

CO[‘-U (é[g)

W
CLQC/F@D\/U\,& (4, ¢)

(e) (8 points) On what intervals is ¢ concave up, and on what intervals is ¢ concave down?
Corie e bp ( O\'Lw (Sl_‘H
Covuceo. chavaon (4 $) (3¢

(f) (5 points) Sketch a possible graph for g(x).

Y
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13. (16 points) Evaluate the following integrals.
1
(a) (8 points) / (x2 +
0
3
=
3 0
_
= ,'i L Arn () - @ i LQW\Q)

=L, ¥y
= TR
S0 T L

21 ) dx (simplify your answer, your final answer should be a number!)

\
+ erka\

(b) (8 points) [ sin x(cos x 4 2)* dx
MvSu\\oskﬁl Lmk-\f‘/'f\

U = (oD X +
Au\: -S\/PYOA\X
3
:jMLA\: ~.I\L+C
_{)3

o (oxs) .\

>

[



