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5[ - Questions are to be answered on the answer sheet provided.
2 JERE True or False (20 points) » # % T (True) 5 F (False) - @& 2 73 - (A&
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[: 1. If h(z) = f(x?), then h"(z) = (22)% f" (2).
/ 3 i 2 =2l s
N = D (2), Rl = 2f 0D + ),

‘}/2 If A = f(\/z), then the percentage change in A is approximately equal to
50f'(va)
vz f(V/z)
/ |
A@ dby . fwzgdk  sofi&)
(00 5 % (00 ! = (00 L 25 ) A




F: 3. The relative minimum of f is always less than or equal to the relative maximum

of f.
| ~
Let 7((76)’ 74’r3¢[’ . Then f’(?() = |-%= %7@' and.
x=-1, 1 are ¢yitical number
The sign chart o?C f/ kS ‘ri - B_ 1l+

We have relative maximam -F(—l)=—2 anol
relative mmimam fU)=2 . Bt fw >7C(—l),

F 4. If z = ¢ is a critical number of f and f’(z) changes sign from negative to

positive as we move across ¢ = ¢, then f has a relative minimum at z = c.

2

0
Let 7[(70= { ¥, B _Then X=0 1% @& critical nomber @nd
[ , X=0

flw=2x<0,x<0; fx)=21¢>0, 4>0 .
But f0)=1  not & relotive minimun, a$ show i the {riwe,

1\” iRy
1 5. If z <y, then (E) ><E)'

Rase ©<1 | (g')x> ('/()“1 for X<y

F 6. Suppose P(t) represents the population of bacteria at time ¢, and suppose

P'(t) > 0 and P"(t) < 0; then the population is increasing at an increasing

rate.
Plo>D 2 Pt) s Moreasmg
') <0 D Plt) s decreasing where Plt) 78
the rate of c)wwje of Plt) with respect to time
So, P) s mcreosing ot A decreasing raote.




T 7. If ¢ is a critical number of f where a < ¢ < b and f”(z) < 0 on (a,b), then f

has relative maximum at z = c. ,
] -
£y <0 oh Ca ) implite it F" a0 defmed ™ (4b)
defred and LorchTruons on (a L), Then

hente f"()() "9 ' ;
ceta L) o a naticak .P‘)'”’+ sf F.

flecy <o it
2nd
A'SO; ‘F'/(c) <o smu (¢ ela L) o [)y h

Deuivative Tedi, f' h%o a IDCLVQ YDA ML qjj xX=C
T 8. If (¢, f(c)) is an infection point of f and if f’ is defined and continuous at z = c,

then f'(c) is a relative extremum of f’.
it of rmpeq Hhat

Thet (¢, $@) 10 an infleddrm  po k R
¢ . =) (x
F"x0 4o defmed peav ¢ (eref perhaps aft ¥=C ) and Fito=E)x)

changes sign at X=¢ . Sha 3@/14 defmed and totinutug
ak x=¢, by Frst denivative tedt f’(()'f;J a local

extremum o’)t jC 4

l+z ,z¢€ [_]—aO)
F 9. Let f(z) = y B=i , then f has absolute extrema on [—1,1].
z—1 ,z¢€(0,1]

B ‘F(X) < | on [~ 1]

S“Hid—"y ~
— -~ * - \ -
y ©f %, Inasing on L. D), )\(;v(v?_‘?u) |
but fuvy€o (M[O,{]’ <o fex) hao o
strictly abso (Wle ™Maximum on =1, 17,
® ;?,;,N‘hmwsma% (6,17, [m_Lyy=-| . B £ >0
A o)

on D=1, 0]1 . 5o £ hag no absolule minimum M 1]

"T 10. In(z2€3) = 2In|z| + 3.

n(Fe?) = [pox* + e’

= luix> + nes

=2 |.l¥ + 2 ne



i 75 %8 Short answer questions (40 points) * & 5 73 °
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1. The volume of a right-circular cylinder of radius r and height h is V = 7r2h.
Suppose the radius and height of the cylinder are changing with respect to time
t. At a certain instant of time, the radius and height of the cylinder are 2 and
4 in. and are increasing at the rate of 0.1 and 0.3 in./sec, respectively. How

fast is the volume of the cylinder increasing? Answer:

Du‘]{ferer\tfals with respect to t,

dr 2
—3—,‘;—/=2mkﬁ+nr%€

_ d
Subétuwtr'nci r=2, h=4, :{’%=0~|, ancl —&J%=o\3>, We
have

%{ = anI@Io) + T (3 (03)

= (bt) ) = 2.8

2. Find the absolute extrema, if any, of f(z) = z — 3z%/% on the interval [—3,27).

Answer:

B L= -1 = —"‘X—L— 18

E?ﬂ%-%\ t= -, B, |,

R 3526 R R R

8 1-o1 BHEteiR,

f13)= -343=3(F- ) = 1.33

f)=-1+3 = 2

flo)= o

fu)=1-3=-2

o fim) = 27 - 3(3) = 1S

b B EABRBANE -2, “SRE kA E -
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3. An apple orchard has an average yield of 36 bushels of apples/tree if the tree
density is 24 trees/acre. For each unit increase in tree density, the yield de-

creases by 2 bushels/tree. How many trees should be planted in order to max-

imize the yield? Answer:

Eox Kbt EBRwEke Bie

70 = (24+2)(36-2%) = -270- 12X+ DEL)

85, fo--4x-12 B BETH A--3

L fw=-4<0, T, Br--3 FERE 24-3-2| Aok
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4. Consider the equation /Ty = yid + y2. Use implicit differentiation to find the

derivative dy/dx at © = 4, y = 1. Answer:

d .
;@(H{)’%k%%*fﬂ)

O e £ oY |
=2 7 g L 2gm) = 342y T

A x4 . Y=
> 'E'Jér‘(ll+éf-§;)rlr+z-%
%%=2-% =>—}§=o



5. Find the differential (()f the function f(z) = (42 — 93)1/ .
=3
Answer: (‘X; 'X'-};) (4')(1’ X )3 d x

df = f10dx

1/
flo=(ev—3) =3

|1

> df = (Ex-3) (an- ) A

|z]a

6. Find all horizontal asymptotes of the graph of the function f(z) = 21

Answer: 221.) (n ((1:"\ and (d;,)

| % { X ~ (= x ‘ -%* /x>
lr—m Txre\ T Ui VT i 3 /
x>0  XT¥ X—>~® v R (el) [y
= ‘\-VV\ 2 = —\
> - R |+ —
X2
p =
XX XX Vi R
Y=o X*+) ¥l 2+ ) X0 (1) fy>
= ||~W\ ! : |
Y—> 00 lsz

2 Both Y=-1 and Y=1 ave horizontal
ncpmptites of tha graph of F
6




7. Let f(z) = /3. Find the inflection point(s), if any, of f.
Answer: %x=0 .

P(X) :x%’ A de‘/ﬂwd and confTnuous, ”(na,ef X E€IR,

[ [ :Z = -,S
:F (X)= —3‘7’)(3 | -F“()()z _52/)(3

S -?”(X) d/\ﬂma,zo g‘\am & X=o.

\Tim P’(y) = }im g"')(éz = o0

Y= © MO D

> the gvaph of £ hao a veddteal) tangent ling aX
The pot (o fo))=(0,6)

So Y=o Ao Y infhrectinm Powd of f~

’

8. Find the value of k so that 2% = e for all x. Answer: ﬁ = (" 2

X
zrx = eﬁx = (€E>

= 2:6Q

2 \hl“-lhﬁ@ =ﬁ|h€t1‘3{

= R =iz

(THBARE)

7



B R 5 5 Please show all your work (60 points) » && 10 77 » FHKEFEIH
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1. (10 points) The base of a 13-ft ladder leaning against a wall begins to slide away
from the wall. At the instant of time when the top is 12 ft from the ground, the

base is moving at the rate of 8 ft/sec. How fast is the top of the ladder sliding down

the wall at that instant of time?

HhiE

3/ 140
At) =
> > > ~Z d
A Xy =15 A% 1712, j/f% fﬁﬁi@ﬁ?

g d d d
HtHA 4 >«q%+213%;0, Bp x 2 + 1%70
\ d'X i)

RN y=12, 78 A& x=[wf-#7 -5, 4§

d q o 4o iz > .
58 +=0, WA " =3, B BHI K Ky T}



2. (10 points) Let f(z) = ‘ _2 . Find the relative extrema, the inflection points, and
T

the vertical and horizontal asymptotes, if any, of f. Then sketch the graph of f.
2 2
/o %-x-D2X) _ 2X%-% . _2-% |
fw- o T Tw, BRR R -2

! -+ -
T T, ReR&xd f(z):#
:7( I(’)() = —%3—(2—2’4)(3112) & &Ix}b_L . R 4@\3 —%)«( %ed

7z

7f”: - — =+ (‘%g\ﬁbg\ﬁ (312(2;)

3
;Z’fa, fm=0, BAFHA&K y-0 ,

-0, BEEMAK X-0 .
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3. (10points) The quantity demanded each month of the Sicard sports watch is related
50
to the unit price by the equation p = G 0 < z < 20, where p is measured

in dollars and z is measured in units of a thousand. To yield a maximum revenue,

how many watches must be sold?

_5ox

R = PA = GolxT , DIAZ20

Rl = spl llooal ) -y, L=0AL . o 45%40.

R(1) : S x /(: - | f% A=10, EP@E\G‘OOOO 8, %—%‘%T\L{?\é
Bbt 8 Rlo)=0 Riw)= 222 =250 Riao)= 5 =200, 72

X=t0, BP/AEE o000 & B aﬁw%_
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4. (10 points) Find 4y if zy — ¥ = 4 in terms of z and y.

dx?
A’ A ‘4 .

Fnd 7y

d
S (xy4-43)= &)
ol 2 d
=2 I'%‘Fr?('zgx-%%‘ag: O
= (ﬁyszx)%'é: o

dy _  F

9
L9 diddy . d( o

d
d¥ . (397-x) ~ 9 3922

11




5. (10 points) Use a differential to approximate the quantity (80.9)1/ #

2
Considen the FumATm Loy X&

N
then  (0.9)% = F(80.9)
ol
$0.9 ~ 81 and Als=91* =3

Tabe Y=§1 ax= §0.9-81 = =0.|

Plxtaxy = f00 = oo dx, dx= DX
5> Preo.q) -fEeH x Fi(r1)-(-on)
Fn)= 7 %3

; I ? > R [
UC(X'):CT'(‘?') i DT

(—D,I)

> flgoq) ~ £(81) +

(o0&

J
> f(80.9)> 33— —oso

X (
= \?0‘0'4 X 2- ok 1

2



6. (10 points) Betty Moore company requires that its corned beaf hash containers
have a capacity of 128 cubic inces, have the shape of a a right circular cylinder, and
made of aluminum. Determine the radius and height of the container that requires
the least amount of metal.

v« vadiue of e covitaiher

In - V\QI@M o]( the (ontarnesr

= VO'UWQ_ = “(Tvlln = (18’

2 - _\28
> e 12
The h-(»;& amount of metal reguired 44
12§
SV E 2T s 2Ty 2T T
= 1T\'Y)‘r lié
Lot JC(Y):lﬁY’Jr—leL vy >0
! > ¢6
F ()= 4TFV—-'—T;—" , Y >0
. 3~f6 3._, é_cf = =l T
;'(y):o = 4nyr = ve = Y7F IF 2 =

J'(ry = 4m + —5— >0 foall ¥>0
Tn padrelar, §'(E&) >0 F6)) 4~ @ velative

minswmum oin (0, ).
jﬂ attame o abslul

Sihie £" >0 on L0, )

4 29 &
yhintium o Y4 5 aigels = ———
' . o 5
-k 8
> = 3T = \h_ ) | = ~

(SRREEER)
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