MATH 200X

Fall 2007

MIDTERM III

November 16, 2007

Faudree

vave: Soludions

There are 8 questions on this exam for a total of 100 points. You may not use calculators,
books, or notes. You must show your work to receive full credit. There is an extra credit

problem on the last page.

You have one hour to complete the exam.
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1. (10 points)

(a) Find the critical numbers of f(z) = x3e®.

3 X 2
Feae3ef v re o x (3.

‘F’=0 whl.r\ X=0 ov ,(.3,3
£ never undifined.

ANsSwWLy: oVil-iw‘numbM arl ¢=0 An&;(:—B

(b) Apply the Second Derivative Test to the critical numbers of f(z) and describe
what this test tells you about the behavior of f(x) at these points?

Ginee £'0D = & (3243,
£'60=GA2)+ (6 435

- e (Bt +lnr3D)

- AP re60)

Now £'"(o)=0 . So 2™ devivative Jest is

in cenclusive.
3 ﬁﬂ*ﬁr#o
" ~ : e < -18)70 Qside
£'63) = & (-2 +54-18) :
Sinet ‘?"('3)70) Q s Cewnp and f f

has a locu' m'mi\mu.mai(' xX==-3 ,
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2. (10 points) Use the graph of f'(x) (the derivative), sketched below to answer the
following questions. If there is not enough information to answer the question, answer
"don’t know.”

!
(a) On what interval(s) is f(z) increasing? (‘M)') v (3,@) (WL\WC { 70}

(b) Does f(x) have a relative maximum? at xz| (c&ts') (Wl\l"f ﬁ:k‘:’lﬂ)‘d
we dont '““‘3 kned .

(¢) Does f(z) have an absolute maximum?

/. .
(d) On what interval(s) is f(x) concave up? (Z,k) whet £71's ncreasi Hj .

| .
(e) On what interval(s) is f(z) positive? WE cantknow M'S.
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3. (10 points) Identify any local and absolute extreme values of the function f(z) = jz+2

on the interval [1, 8], if any exist. You must show your work.

local minimum(s): l local maximum(s): I‘ 125}2:/25
absolute minimum(s): ' absolute maximum(s): Z . , 25
“:6{3: -'zx 4,)(-‘ Bt onlj X=2 -Calls
’ 1 o Ll)g.],
TE_ |
-?()(\:J['—l)( 'Q";z T onl needhd\c'zku\tzl
eriki ca;] point and Hhe £n
‘c, IS undefined when x=o0. ’P°.”‘45'
¢ L x| 1 | %8 |2
=0 When 4 " 2=0 .\‘-Mll-wll-'l‘il |
s L | N g, M Valus-
[0} 1[:?- sy X= ,2, ‘F(D=%+_}= '.25_ “’Vq
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4. (10 points each) Evaluate the limits below. Give the most complete answer possible.
Show your work.

-+ .
Inz o < _ |im 2_‘2.—, lim -L.:O
(a) lim — = Im — = - =
t(:ww\g
Do
.
o~

(b) lim (1+§>3x = e‘

r—00

3x
Let yo (1+27)

So 'h ‘j = 3X‘|h<|+2->;.>

3"'\(‘*2"-')@#.“ 3 :+'2.
x" X=300 -2

Now lim 3x |h(l+2.;¢.'> = lim

v 00 =220

¥
forn a0 ¢ 0 C--Vom%

= lim e
X =2 pe lJ-Zx.‘
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5. (15 points) Let f(z) = \5/5;24;_11

(a) Find the domain of f(x).
We rel?uirc, x'-1 >0.

So x' >|.

So X7 ov X 2-|.
Answev : C—oo)-Bu(\,OO)

(b) Find any z-intercepts for f(z).
Set nj: 0. Solve Lor x.
ftOz0 foras 5'7(7‘- =0 -
x"s l/5

y
i 5

Q4 x=0. SoWe -Cv.wlj.

Answer - has x- m"echls

ot ‘/,'g and x:‘/'—s—

COVVC(A'i‘h '4 11‘(5( Valb\.(S do
AN N

poT lie in +he domain of £0).
Thus £0) has no x-inkercpts.

But x=0 is net in +he domain of $LA. Thus, £6) has no ﬁ«inkrapﬁ

(d) Find any horizontal asymptotes and show your answer is correct.

Check

[}
2 Y2 -=
lim 5*-! s = lim S~

® — -
X200 N M-I\ % X2 0o V ) - KM

. T _
livn Z_"_,\.. =5 Cbtj $3mmcl'w3)

X=?-00 ‘\f;"\_:\—

=5

Avswev -
4j=5 s +he
hor'nZon'*a,
as«amp"vk -
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6. (15 points) Given f(x) = 42/ + 2*/3. Answer the questions below about the graph of
().
NOTE: f(z) = 2=fD and f"(z) = 422

322/3 9x5/3

(a) Determine the intervals where f is increasing and where f is decreasing.

F'z0 when x=-1 Answer :

£is mcuasmj on (")00)
£/ undafined when =0

S 0 X T A A Sian of and d-l'cb-uSMJ (-00,-1)
— S — — ¢!
-2 -\ "

(Wetr ¥, , alway 9)

(b) Determine the intervals where f is concave up and where f is concave down.

€20 when ¥=2 Answey -
- v(z,m
¢’ Whn dlined at¥20 £ ccupon ¢ ﬂu,& ) )
R A 0“‘*‘—‘-‘/3}:"' and cc dowh m(b,Z)

< T ! ' t

—
-l 0 \ Z 10 4

) Identify any local maximums or minimums.

/ / Se :—C—l\ = =3 s alocal
= 2 s 4"3!3;. of

‘ > .P’ mihimum
—’L -\ ‘/,,o \

A

|
local min hewe *
(d) Identify any inflection points.

Co, £() = (o,0)
(2,6 = (3 e 3z)

va Yk
f=4.2> +2°
-y +2.2% 42"
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7. (10 points) Clearly and neatly sketch ONE graph containing ALL the properties below.

T () = m fo) =00 P Yz2 HA , X=1 VA.
(a) 1_{{.10f(:6)—2 ndw ﬂ,/ V.A
‘b) z-intercepts at 0 and 2
(¢) f/>0on (—oo0,1)U(1,3) and f' <0 on (3,00)
d) f”>0o0n (—o00,1)U(4,00) and f”" <0 on (1,4)
: : i /
R e Signt
< T L | 7
; 3 1 o £
4 Arax E_--_ -_-;:.4.. + - & Sign
/ '/ {'\. \ & Shape
mer. Moy, dacy ' dacy

cewp Ccedvm  cedown 0w~
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8. (10 points) A cylindrical tank is to be constructed. The cost of construction per square
unit of surface area is four times as much for the top and bottom of the tank as for
the sides. Determine the dimensions to be used if the volume is fixed and the cost
of construction is to be kept to a minimum. You must show your work. Make sure
to clearly define your variables, identify the domain of your function, show (using
calculus) that your answer is correct, and completely answer the question.

“r—
] ﬁ”‘“ minwvwize cott.
W Nok = Velume 15 'ﬁi’““‘ 5 S“‘zv )
| -
| el - B
Cost = Y4.2-mv 2, Zmr n h =8nr +Z7er
Qarea 1\
L o “;’ N funchion of 4
’ ”‘; ta \
Y4y Lot of Sides Vavisble .
-l ‘
C ( r3 = 8'"fl+11[ r ('/ﬂ V f? = 8""14’2Vf with domain (0,00)_
- nd eritical
C'Lr):_“_"”r _2Vet oo Y
S lpmrr= .2/\,- or f3= ,&L Ahsw(,y di vunsiws
2

. 1L %
=+ \3/7 he 4( )
Se = 4v7 = '\’_/; An A.bsb\llb Minmum occulS

Sian o AN ('\IT
(_—— O/.\-+-—\— l?gl here because f'ﬁ /f(us )
o 0 lobv +he u\nw’ul— e a,.\:\i'm °}p°
Az
(. Iou(””mh"n'

Sl 66‘.’ o QW‘A

-2/ 2/3
he Y L)j, ﬁ,iz%
-~ \gmn)- ®w V

'y
=
N
A
N—_
®
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EXTRA CREDIT
A marathoner ran the 26.2 mile New York City Marathon in 2.2 hours. Use the Mean Value

Theorem to prove that at least twice, the marathoner was running precisely 11 mph. You
MUST use the Theorem explicitly to receive credit. That is, you must carefully identify your
f(z), make sure the MVT applies, etc. Hint: You will need another important theorem too...

Mean Value Theorem: Let f(z) be a function that is continuous on [a,b] and differentiable

on (a,b), then there is a number ¢ in (a,b) such that f'(c) = —f(bz:ic(“)'

O\serve thit e marathoners averaqe Velooﬂﬁ was:

2&02 hu: ” m~
e 7

1F (L) is the runnus pesition fromthe skt at dine t=o

and we assumse— Fhe runney’s Pos‘r}‘;on s smooME+2 ]
. o Tan2.
s tinunous on Eo,z.ﬂ/ Han Hare 2x's8 2 € LS

5uck -Hna.‘t SI(C} = %5/22' 7 .
2. )
¥ we Qurpher Q»u\nu.(qu{-k n:aSmalo&DMdI S ()5

Cxw+'\hucus) Hen Hae Erhence Value Hosre n ym'an-é‘ +he

funiner must achieve avery velocity Bom 0 (when ‘""”l;"ﬂ)
-"o S,CCD S‘IY\C-Q I m?k €S lgg"’urah) "l’B'.S' VQJOL:"-D) ‘P‘&b

must be achweved, '\ .

10



