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Total 100

This test is closed notes and closed book.

You may not use a calculator.

In order to receive full credit, you must show your work. Be wary of doing computations in your
head. Instead, write out your computations on the exam paper.

Raise your hand if you have a question.
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1. (8 points)

(a) Find the linearization of f(z) = /x at a = 8.

. Y.
L= )(/3) £(R)=8>=2

(b) Use your result in part (a) to approximate v/9.

(=244 (8-8)= |7+
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2. (14 points) A ladder 12 ft long is propped against a wall. At the moment the ladder makes a 60°
angle to the ground, the bottom of the ladder is moving at a rate of 1 ft/sec away from the wall.

lohen O= (0°

26 cla
b 125 a'I =] 'P‘f/s

6609 [pkeha 660 @/‘0'@6) b: (DE'Fé

a

Find the rate at which the top of the ladder is sliding down the wall at this same moment. Include
units in your answer.

MMﬁfék.
at

17% = 2" b” | .
d(?Corcn‘FIa'& implicitly with respec] HT

2—+Zbdb
O:Z(Q)(Du(ms)%%

’Wﬂ g%i [h P@g
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3. (12 points)

The graph of the derivative f’ of a function f is shown.

[ £/(x)

(a) Determine the critical points of f(z).

X=-2 and Y=

(b) On what intervals is f increasing or decreasing? Use interval notation.

£is 'mcm,Sin:j whre £70.50 C*ao) '2704‘7740
£ is olecwasinj RN £ 0. %o (‘1,?0>

(c) At what values of x does f have a local maximum or minimum?

local max at x=4
Nno /bca/m}n.

(d) On what intervals is f concave up or concave down? Use interval notation.

£ee up wheh £ 0 aﬁcllncheaSI';&]. L1 (-2,2->

£ cc down when £ or £/ de creqsmj.
So C**v*Z)U (Z,‘-/)
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4. (10 points) Consider the curve given by the implicitly defined function

22 —zy+3y° =9

v

(b) Find the equation of the tangent line to the curve at the point (3,1) (shown on the picture by
the solid dot).

(a) On the figure above, sketch the tangent line to the curve at the point (3,1).

’?""'ﬂ -X% +bﬂj’€ =0
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5. (16 points) We want to sketch a graph of a function f(z) with certain specified properties.

(a) Fill in the following tables. (You can use words or pictures.)

function information what you conclude about the behavior of f
imjr) = o | Verkleal asumpln @ =y
Jim f@) =0 | horizontal asymphlr @ yY=p
lim f(x)=cc | Np Vevhical 'a%mp'fbﬁ oA X-3 0o
F0) =1 point (0))) on gqraph
F=3=0 | hovizowtel -}msc.;fxl- X= 3

x —co <& < -3 —3<r<4 4 << oo [. muc@ v=-3
sign of f'(z) + +

Behavior of f(z) || lvcreaStng Vi a&uusinj\ th Mvgb/‘

x —oo<x<:v:5 S<x<4 4<z<o0 L“'cltcb:wls@@
sign of f"(z) + - - L=-5
Behavior of f(z) |CCuP \J | cedown M\ ccdown ~

(b) Sketch the graph of f that has all of the properties listed in the tables. Label ‘ on the graph‘
any local maxima and minima, any inflection points, any horizontal asymptotes and vertical
asymptotes (draw with dashed lines, label with their equations), and any roots of the function
that were specified in the table. Label the axes (add tick marks) to indicate important
x- and y-values. Your sketch does not need to be to scale. 1\ f\

Iof-“\ M /l\
I

& uc\'t"*?d"\k <
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6. (14 points) Consider the function g(z) = 22° + 5z* — 1023 + 2.

(a) Determine all critical values of g(x) and identify each value as the location of a local maximum,
a local minimum, or neither. Justify your answer. . Wr

Y 2 -
6/()()5 /0)( ‘}20)(3_30)( /oc.a’ MMCA"'X 3
local min at x=|/

= by (x +2% —-3) neibler o %= O
=/ sz(xa@&-'b =0
crit. gise x=0,+|,-3.

(/Snsh of

F¥r* O — "= O --- g +4+4

<| | ""l l75 36‘)
T S < I L ok

POM‘B

(b) Consider g(x) on the interval [—1, 2]. Determine the absolute maximum and minimum for g(z)
on that interval. (Hint: ¢(2) = 66)

on [- ‘17:\ X=0 and x=) aw ~+he on15 eritiaal 'Pm":.')

-l-cdo‘-l —

X1 409 ANSWER :  magtimum is G b
':l —Z-}S’«HD&Z S Minimum 1S _,
2|60 _

| [2+5-10+2 = =]
Ol 2

Oﬁ‘l‘““‘\' (c) Below is a computer-generated plot of g(z) on the intervals [—10, 10]. Does this plot contradict

w@ your previous answers? Briefly explain.
Frord) answer: No. T+ does not

AWy in eondvadict orevious
) ,’f\k"‘w‘ 20000 AnsSwUl . v

lanation: The local min (ot
-10 5 5 10 '&X‘P X= D ahd local may (4-"“
X=-3) ar small oV‘ahuS
cozmnwg w:tifh cals.of “‘: ;u .kho
E 0
Qaid ansthe w::l The Compu ractee ) 04
'z

plot 15 med ont” So‘(far ou
cant See +he up<down bet X=-3 and¥=|

-50000
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7. (12 points) Evaluate the limits below. Indicate a use of L’Hopital’s Rule by a symbol (such as L'H
or H) over the equal sign.

St b g TESEE) [T
t—>41f2—16 - ‘h'q“l 2& %

[}
Q"fmb

x — 4 cos(mx o -
) iy T = ,‘f -t
de 3
(Nele: L'lbop net needad
and docs net apply.)

form

-1 2 )?‘
x -—
(c) hm\x(5_5ei) = \'tm ﬁS—Se. B _l\_: hm -5( X ) (o

T—00

o0 x" X~?po - )?1

“as X200, 3=

-1
S 6&4‘0“ QD%‘M % j - I.IM - SQX 5@

X200
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8. (14 points) A box with a square base must have a volume of 2500 in®. Wood for the base and sides
costs $0.50 per square inch and wood for the decorative top costs $2 per square inch. What are the
dimensions of the least expensive box?

(a) Draw and label a picture.

V=volume = X.B ﬁ

= 2560 x
X

(b) Explicitly state what it is you must minimize or maximize. (One or two words is sufficient.)

Minimize. (oSt

(c) Write the quantity in part (b) as a function of one variable and state its domain.

=4 (2 Heg) 2 (D= 020y = § rp4(25007)
/
T

%IHLL 2500 - 7(13 5

8wt

e Know LS; 500 )22
\

(d) Answer the question and justify your answer.

I -2
CG)=5x -5oeox =0
3 > A.,q,;ﬁiu%im: CGD has a

Bx= 2000 local min at x=/0
x* bu+he Sirat davivetive Jest

: IMmehSine : JoVIDX2S 1
Aswer : 0

7(3’ 1000 1+ has an abSclubt mwn
_ {\ becouse Y= is +he M’l?k&
aEC I critical point.
s t++ &Signef 6o _
€ 7

G | !
b | lo 200 & Sampl poinit
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Extra Credit: (5 points) Is the statement below r FALSE? Justify your answer.

1 1 1
An antiderivative of  f(t) = arcsin <t) - Tm is F(t) = tarcsin <t> —4.

21

(We will show Ed= ‘?(O)

F’(Q: [ - a.msm({") +1 - l . —t-y‘

[
= oreSinf 2\ - — _
2
l f 170

= orc siu(.—;.:) - ’V_e”-—:\—




