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Problem 5 (0 points)

! 2
1. For f(z) = z® — 62 + 92 + 2 £(x)= 2x - 12% 19
Blxoix +3) =0 3=3)(x-) =0
X = %2 X z[
(a) find all local extrema by using the first derivative test. Then check your answer using
the secontd derivative test. (“‘)’(’_: PN A N“ } 'f"@) ] %5(;&": f% v
X=2 XZZ’( = xzolxel 11 X=2 | X=1 15 o MAX| SN
= +jol- v ‘
S o kA= fO=pR D
(b) Are there any inflection points? You must show your work to get credit. MAX]
7]
—(’(K)-':@*CNIZ::O X =12 ’
et sacond X =2 ls an inflechun
derivatie egqueo poirrt
2. Find the best possible bounds for the function ze™?*, @£ z < co.
Find Glokbel Max and MNin, . e2x % —2x
Criteal Points ;. 4 =€ —2x€ = (1-2x)e =o
Xt'l/z,{
Chasht endpointz- 1G@)= 4
o
_F(o) =0 =0
, % . ‘ !
oim xe . Lim oS [ T S
o T e P g T s 28 7O
UsE l‘HoFrh% rule 4p

evnluode the Uimit.
LOWEZ BOUND ~£6J=0  UPPER BouND 46 =4

3. Find the Global Max and Min for the following functions:

£10)= Y Jbx  dx (k) s X=7Z
2 s Ix (2-4) s

. 1) =0 )= |6 §.4 e
flz)=12"—38 e lb— o= —1b -f(*Z): ~l
LM £x) o 2 a GLoBAL MIN x=-b
s X 00 o x;.”g\f(x) =90 | CLoBAL MAX NONE |
o) =535 ~~ £0x) = !(‘7(7‘4'5)~— (x4 ) {2x) -
W
245y
£()e 2 fl3)e 22 =) (x _ %2x-3 =0
I S T -
Lin F) =0 [oueaLiay x=Ft| T XTHext+q o =3 Xl

%Q_;nzm,foc) =0 GLOBAL MIN = -

——
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Problem 6 (0 points)

1. A ball is thrown up into the air so that it’s position in meters at time ¢ seconds is given
by f(t) = 80t — 16t>. Answer the following questions about the ball:

m = (1) = 48 mean r/fwf-f%aﬁmomm‘
e 0t gl ot ik g

Fhe Lbate is 64 muders inThe arr
(b) What is velocity of the ball at time ¢t =17

f/)=60-26+t '@ =50-234>) = 50-72 = I%m/b\

(c) At what time does the ball reach it’s maximum height? —

J0 —26t =o t= 86 _ YO _|Z°
50775 7| g Soonds

2. A spherical balloon is inflated so that its radius is increasing at a constant rate of 1 cm/s.
At what rate is its volume increasing when the raduis is 5em. NOTE: Volume of a sphere

‘471'?"3.
dr_

ﬁ = f cm/s Y= Hem

V= Tr? 'd_ml/v
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Problem 7 (0 points)

1. Using the following information, draw a sketch of the functions:

(a) f(z) has a local minimum at z = —2 and global minimum at z = 1 and local maximum
at z = —1. It crosses the z-axis at z = —3 and = = 2 and has inflection points at z = 1.5
and 2z = 0. o ()
K intrechion — o
W ;‘7 &how ;ﬁﬁ £rom
Coneare vp fo
Gloval min Concave down
(b) f'(z) changes from positive to negative at © = —1, changes from negative to positive at
z = 0 and is undefined at = = 1. It also has an inflection point at z = 0.5.
9
Y- Justo-
Sheteh

i sl

X

2. Find the values of a and b so that the function ¥ = aze™® has a local maximum at the

oint (2, 10). - bx b e
poin ) . 5‘_.5 A  _ abxe = (I-bx)ae =0 X= ’/la
y=axe ™ pax ® x=2 so[b=ly|
o Qze Xzt \X‘: } X=2

(!-»éx):. + o —
2‘-2——3.:: ]ka,=5e,{ - /}ﬂ,\
~1z WX+ MAX
Y= 5e x€ =5%Xe

3. For a positive constant, a, find the critical points of the function f(z) = ze™**. For what
value of a does the function have a critical point at z = 27 Is this czitical point_a max or a

3 - AN ~
min? L160= €7 axe® e (1 eaxde” =0 Ix:‘/cJ
X=2 = a‘b_._l_/f’%‘

“This ww/a/ be, MAX
X =\ x-

( f——;x)
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Problem 8 (0 points)

1. The total cost C(q) of producing q goods is given by C(q) = &%+ 2¢ -+ 10. The company
who produces this product can sell each one for 42 dollars. If Profit = Revanue - Cost, then
what quantity of goods should they produce to maximize profit?

Cost = Clq)= .6g%1 24+ /O
P=769%% [0 + Y42
Revenve = R(a)= U2g $69%829% 1
= L{()? - 057

7.4
YO - b = Y0 .
7 7 P

2. A closed cylinder with radius r has a surface area of 8¢m?. What is the maximum volume
for this cylinder? NOTE Volume = 7nr%h and Surface Area = 27rh + 2772,

2rirh + 27r* = & h= §-2mr?

2Ty
V=1rh = 7. %:;}71’1: ._;:Cg T 27rs)

= L/r‘;_“ﬂr‘?’

Gnl e 2 z 2
— = U e 2r=o r=H r== =
dr u AT 21
2' ¥
r”fg?r Mase Voloma!
. _ _r?®
‘u V= L{V
i1
Pbﬂ\ok in.. = LI ZL‘{’/’“—;{

ﬁr Corter P
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Problem 9 (0 points)

1. If you have 100 feet of fencing and you want to enclose a rectangular area against a long,
straight, wall, what is the largest area that you can enclose?

Amt of Hfencing giren sole for X

( Y WARNT MAX ALEA S,(go\p in 5
W“M;(w“* Area = Xﬂ = ([Oo-thJj = IOOj ~2Y
Tahe JA oo
Aervae <5 = j00 —H = [0 .25
aﬂof‘rg:d dj J 5 4
crive
FO#!\'{'} / X= [()Q-—’ZCZ‘S:) ::;O

A= <0 MAX

Ansover A= 25 x50 @
Analf

quwhon j

e

2. A semsaze has one side along the x-axis, one side on the y-axis, and one vertex on the

function f(z) = 1 — 3z?. What is the maximum area for this semese?
vectangle

1
7 Areo= XY = x (1-3x)
— 3
) $() = 1-3% = X-3X
- e -\ 7 X

A“:—«I@X
X =2 4han KLO
1\ MAX
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Problem 10 (0 points)
CHALLENGE PROBLEM:

You run a small furniture business. You sign a deal with a customer to deliver up to 400
chairs, the exact number to be determined by the customer later. The price will be $90 per
chair up to 300 chairs and will be reduced by $0.25 per chair (on the whole order) for every
additional chair over 300 ordered. What are the largest and smallest revenues your company
can make under this deal?

O£ C <« HOQ

90 per up:*‘o 360
price. reduchon ofter 300

Assome. mure “Yharl 360 chaars.

C= 200 K= 9o x300

C= 20( R: (QOu.ZS’)K.@o[ ':...‘? R:(?Ow_q{_(cwaw))x c
C=3%02 R= (Ci0~,zs(z))xsaz

R= 90c m»écz+75c

= [65¢ — chz

R/-'—" [65 ~ _‘;}C =0 C= 2(/‘65)

—n

ﬂ.,, 1 = 330 QJ\MTB.
=-1l ¢5
R 2 /\ THIS (S MAX

R= (90— ¢30)x 330 = #21225

R (o) 27060

MIN  R=#0 no chowrs.
NAX  R= # 27275




