x+1
Graph f{x)=—— using the process shown in lecture and in the website handout. SCORE: /45 PTS
X

The first and second derivatives are f'(x) = —~x~ —2x~ and f"(x)=2x"* +6x~*

Complete the table below, after showing relevant work {except for enfries marked ¥).
You will NOT receive credit for the entries in the table if the relevant work is missing.

* Domain # Discontinuitics x— and y — intercepts One s}ded .limits at eac.h cilisconti.nuity
(write using proper limit notation)
X=INT + X=—| | X4 X+ |
= ! — = |y < 00
x#0 =0 YT NOME | X2ppm  XT )('_;;} X*
Horizontal Asymptotes Intervals of Increase Intervals of Decrease Inter\éals of I.Jpward Intervals of Dc.)wnward
oncavity Concavity
y=0 (-2, 0) (e0,-2D,(0,00| 2,0 (0,0 | (~e0,-2D
Vertical Tangent Horizontal Tangent Local Maxima Local Minima Inflection Points
Lines ( x —value only) | Lines { x —value only) { x — value only) { X — value only) { X — value only)
NDNE A== NOME Y= =2 X =~
! -1 —-
| XINT zf:l=0 — X+ 2D == =~ | L1x)=—x (X-!—Z) tve @ x=O ¢ Domeund
‘ b’iﬁﬂ” : WQ(O) e | =0 @ X=2
‘ \ *+t C : _ ‘l‘2 CX) I LIL(>¢+ 25 DveE® x=O& Do\f\m:\)
i y_:;\.y x> =R o* > :’O )(':._—:?::
e O O £ - - F -
; imtra X X5 0+0 _F‘" - S ot
S DA A
-2 -2 o)
— XA + + + -
K42 - - + +
- +
Do > 4 +
+ ¥
X + ; — "l’ ,
-3 -2 -




A rectangular storage container with an open top is to have a volume of 6{} cubic feet. SCORE: /30 PTS

The length of the base is twice the width. Material for the base costs $10 per cubic foot. Material for the sides costs $6 per cubic foot.
Find the cost of materials for the cheapest such container.

qﬂ MINIMIZE CasT oF moTerters = C = QOXL*yD*ﬂ
——x
PEY

2><L‘j =60

= 20

I

' = 40x-108D - O (= 204 1IDR0
X > <

/:_SF__Q_ 7 _ X LO)@)
X»(X —":2’7> O
X =3

wire x=3 = 20(@>+ 252 = 510
Lovn (20535 '-9%-{)): o

Yt
I (2D s [S&DN = o0
X—I-Buo ) > >

THE CHERCEST ConTMNEIL 2ER0IRES & 2D oF MATEHALS

Prove that the equation 2x = ¢OS X has exactly one solution. - SCORE:  /15PTS
LeT HO= Dx—cos X | wWkniCH 1S (onT! + DIFF. SINCE 1T 1S THe DIFfereuce
OF CONT. + DIFF. POLYNDOMIPL + TG FuacTions

Flo)= -1 £GD= v+l
FD« D2 D so ey T, $Led=0 Foresove ce (Om)

SuPPose {00=0 For AT LEAST 2 vpes G4l

SO fHlod= Fb)=0

87 poLLes Theorem, £'(4)=0 soe some d e (a,b)

T EUd)= 24smd AD 1€ 2esd €3 (comsTRADICT ON)

SO ‘T/(x) =0 por. oy 1 v ofF X

&, D —eoS X’-‘/O O AIx=COS X UAS BXACTLY ’j—SOW*‘D‘\‘




J () is a continuous function whose derivative 7'(x) is shown on the right, SCORE: /18 PTS
The following questions are about the function f ,NOT THE FUNCTION £ ¢ '

[a] Find the intervals over which f is concave down,

Wow om m oo w

Justify vour answer very briefly WITHOUT referring to f”"

»

1z 3 4 5 5 7 H

ff
(NOT f)

L' pecperside on (6D

o hos b L4 L

[b] Find the x — coordinates of all local extrema of f , and determine whether each is a local maximum or a local minimum.

Justify your answer very briefly.

JF"’*Q A CHeCES Feom — TO + AT =0 — LOCAL MR
£ e AND CHameES Frem £ TO = AT X= 4 — LOCAMAX

f(x) is a continuous and differentiable function whose second derivative f"(x) is shown on the right. SCORE: /12 PTS
The following questions are about the function /', NOT THE FUNCTION [~

- e w B oW @

[a] Find the x — coordinates of all inflection points of f . Justify your answer very briefly.
1"
" crenices PROoM + TO — AT w =4
I—l—l—l—l—‘—l?—- xl
— _‘\_’ X:O -1-6-5—&-!-2-17112545671
;‘ f‘H
4 (NOT f)

b I f'(-5)=0,
what does the Second Derivative Test tell you about the point (-5, f(-5)) ?
Justify your answer very briefly.

05 >0 — 5 D) 13 LocAL Min




., l+xcosx—e* 1T+ —
Evaluate llm———— ~ -\——O \ — Q SCORE; /15 PTS
x>0 ] —cos2x I —\ O

Your answer should be a number, o, ~o or DNE (only if the first three answers do not apply).
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You wish to use Newton’s Method to solve the equation x* —3=4x SCORE: [15PTS

[a] If you use the initial approximation x, =1, find the values of x; and x, .
Xt ot 2 =0 HxD= w3
! -
£ = 24

o — —
X|:><°"'><° 4’% .3: \____,____(9_

= —-'2_
2,4 2
[b] What value(s) of x,, will cause Newton’s Method to fail immediately ? Justify your answer very briefly.

D~ =D —= x =2




