., Qlase 22— MNotw -
/ Qlace 2-9 Not —Wp dated *\/(O/z\”

Calc AB Ch 2B/3 Test Practice Name: |1 /‘b//Ll La»v\ Block: Seat:l\/\%ﬁ%
emar) possible erratuto  ctud
Chapter 2B skills Check List: Delta Math Check List: @ s+ths. V\.I;(,/
[ Related Rates Word Problems (Section 2.6). 1 ...... Practice Related Rates (4 skills)
Chapter 3 skills Check List: D= Practice EVT (2 skills)
. Absolute (p166) and Relative Extrema (p167) 3 ... Practice MVT (3 skills)
2 onren Critical Numbers (168) i Practice Function Analysis (3.3) (6 skills)
3 Extreme Valte Theorem (EVT) (p166) B Practice Function Analysis (3.4) (6 skills)
4. Candidates Test (p 169) Khan Academy Check List:
B Rolle’s Theorem (p 174) Jorrores Contextual applications of Derivatives Unit
topic: Solving Related Related Rates Prob-
(G Mean Value Theorem (MVT) for rates (p 176) lemns (AP Unit 4.4)
i s Increasing and Decreasing (181) Dol Applying Derivatives to Analyze Functions
8 . 15¢ Derivative Test for Relative Extrema Unit (AP Unit 5)
(p 183)
9. Concavity (p. 192-193)
10 ... Points of inﬂection (POI) (p.193-194)
11 ... 274 Derivative Test for Relative Extrema
(p 195)
12 ... Limits at £o00 (end behavior) (p 199-200, 205)
13 ... Horizontal Asymptote (p. 200)
14 ... Curve Sketching (Section 3.6)
15 usad Optimization Word Problems (Section 3.7)
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1. (Calculator NOT Active) Use the Candidates Test to identify the absolute extrema of
f(z) = 2% — 622 + 9z + 5 on the interval 0 < z < 4.

£'(x)z 3x% —1ax +19
0 = 3(x*—4x+3D
O = 3(x~-NDx=3D
x| o) ‘\3'\‘('
poo s 1als [
Abs Max  om LO/‘/’] “ 1
Ab' My o Lo,4]) & s
b e Gudidate TU

2. (Calculator NOT Active) Use the Candidates Test to identify the absolute extrema of f(z) = = + % on

the interval 1 <z < 3.
N’
P:.C!/‘K)? 10()():-, [ —~

epP: ¢v= 9, X
X

l—(
C/?:L)(:\} :%

(P 5¥=% i
/ O=1-Z,
% -

P
\l

7 |3 R Mmg .
w\ 1\ 7 ¢ (7, 3 +&
0| ¢ [T+F| 1 5> R el ci])

Al waal i z/lﬂ’“ Min AT by Coudilte TooT
(5,292)

3. Let f be a twice differentiable function. If f/(7) = 0 and f”(7) > 0 what conclusion can be made and
why?

L7) o a cdodive Mmin oy 27w Tt
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4. (Calculator NOT Active) Find at least one ¢ such that the Mean Value Theorem applies to the function
f(z) = 23 on the interval [0, 1] and write the equation(s) of the tangent line(s) to the curve at = = c.

£ - #e) _ 1~0 aff = p’(§>

s = =
l -o

kRocC =

—

\(f—"‘.‘:ﬂ;,m)’bf % éwEQ/‘J

g I Vi @ 0= (375 | B
yz—o (WHw— 0 = 1 (Y"O> (a/) Y-\ = l(""‘)

5. (Calculator Active) Find all ¢ on [0,2] such that the Mean Value Theorem applies to the function
f(z) = 22 + 3z — 4sin(2z + 3) on the interval [0, 2].

'@(7'}"@(0) 2. 96Y = ,(‘/( 0.‘10‘1)

AROC = 2 -0

e . |
- .P‘Cx):'—a»c —+3—-'Xoo5<—7-x+—5> = 3.9¢%

6. Find absolufe extrema for the function f(z) = 23 —3z+2 on the interval [—3,2]. Justify your conclusion.

wAae- M. M Q'/ ()(> - 37<z_ ——5 - C’K“"’ \>

E.p: (-3pe))  ees (), PEDY
{ £(2)) (v, £0O )
x| -3 = | \ 2 | o

o1F

O ———

| el #
Ab. wae Is - =k
A(\o w~aX 19 4‘
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( Qe wot Active)
7. Let f(z) = 23 — 3z + 2.

(a) Find f" and f”,
prix) = BxT— B = 30630

Py = ©x
(b) Find any and all of the critical points of (f.) £ ! an £
£/(%) 23 x~(x+l) =2 e 2
cP o

& o W D
e’ ; :

-

?” = T > J

pI(X) = O =ox

(c) Draw sign lines for f’ and f”

{

(o

(d) On what intervals are f increasing and decreasing? Justify. (
4 . g — oa)
Y ol ww‘?fx)>0~<oa \)/ L,
/
dé e s P (x)<O : ("’ (/ \)
(e) On what intervals are f concave up or down? Justify.

“wp i whom CULD Do (e , o)
Don Mo €% e, O)

(f) Fiud all relative extrema and justify your conclusions with the 1% Derivative Test

’P,()c) chMoavse Frow P> bo v @ X= /\} .P(—D FmeX
F(¥) A e ey ko pos oxz |0k M

(g) Find all relative extrema and justify your conclusions with the 2"¢ Derivative Test

9/('f> =0 _p” -})A@ Cemeave t\,um} ,[),('\> A wruC

P/(/\\ =0, P'"(|>>O P hcoane WP/ «ﬂ—f()r.«k M.\V\

(h) If any exist, find any points of inflection (POI). Justify.

(0/7% Y . POT  becans =
£00)  clramgys  Sign

(i) What is the end behavior of f (That is, find zgrﬂl;loo f(x)
bw A (x) = oo [ g(") = =09
¥ 900 ¥ 7o
(odd degren N
\ wOUY ‘\’ “w &7 e
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8. (Calculator NOT active) Given the function g(z) =

4(1 — 22
ﬁ—j_y itg derivative ¢'(z) = ﬁ and its
. 8(a? - 3) &
nd _ %
2 derivative g”(l‘) = W 3 ‘o
" , o D, &)
a) Make sign lines for ¢,¢’, and g” -
(a) g 9.9 g _ ‘ 1 y @ @ : @
J - ri Vo) (2
(b) Find the (z,y) coordinates of any intercepts, and graph them.
(os© >

(¢) Find any vertical or horizontal asymptotes and g¢’s end behavior (i.e.: lim g(z)) and use this to
IT—r 00
improve the graph. ) oL 2 .
w24 2 hzm 30 am a‘&(x) =0  anyepble ATO
Y K2 %0 '

(d) Find the relative extrema and indicate them on the graph with a small horizontal bar through any
extrema.

‘P/(-\>?0/ F"(A—[)'?o ca—wcuwwf 0 @.l}a/)robn*‘\\.
UV =0 , £“UDK0 o tane dorom 30 (1,2) el mars

(e) Improve the graph by noting where it is concave up or concave down, and find any points of
inflection. Indicate a POI on the graph with a small perpendicular bar through the point.

Corcorte- 2 ¢ ('—B,o> A (>, 06>
Qo Corm— Mw:(—w,—ﬁ)M (0;E>
4

o 2 (T3, 15)
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0, ® °o ®

G = b 2
9. (Calculator NOT active) Given the graph of f’(z) above:
‘Q 1 @ . @ @A

(a) Approximate the sign lines for f/(z) and f"(x).

AT

2L
p
and use the 1% Derivative Test to justify your conclusion.

por to = at  x = ~ |\
a el . waanl (151" Dar. ’Csf)

(b) Find a relative maximum of
o (,(> maun.a‘o '
s0 RLCVD w»

(c¢) Find a relative minimum of f and use the 2nd Derivative Test to justify your conclusmn
D o rel. v

( +>'~ o~ ‘P"(“‘{'>>O eucore D, S0
(o(‘> QICZ =0 o~ .P'((7—>7O/ o cave V\P/ So 1&(2—).0 o~ L. W"‘M(

(d) On what interval(s) is f increasing? Justify. ‘
ke w & - aa—Al X7 ( e U ﬂ<2_,°°)

Secatas. O8O Ceosf%w)

(e) On what interval(s) is f decreasing? Justify.
( - o), (-z)

¥ -4, -\ L xL 2.

MVecarnge F(R)<O C“"ﬂ)
(f) On what interval(s) is f concave up? Justify.

-1
< b 272 (m2,73), G o)
be camr— £0c) 20 CposD

(g) On what interval(s) is f concave down? Justify.

/“ cx<d 2 b" ’-LL 3) b _p”()<>40 (h—%)

(h) Find all the points of inflection of f, and justify why it is a point of inflection.

(2, £@)) ot (2, 6(D) bre mo3n
I T I g
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10. (Calculator NOT Active)
2

A rectangle has its bottom edge on the z axis and its top corners are on the

the graph y = 6 — ;—4 What length and width should the rectangle have so that the rectangle has the
largest area?

(9¢) lewgth: = 2% o

Rl R widdt = 4 = k= 24

N i - x*

A = ax (¢ 'ﬁ?)
C_li,o) o (lﬁj.o') ACX> = [Ax - —7‘—?-
S 2. itz
Aléx> = /2 - R ey

%) Sl % Xx=4(3

?'\K M'\r(a._. o) M)w

A/ g @® 4 (&)
Cor)) © A B 0o bouwan 5}"32>
CM*JAM“ Tt . ‘O ‘4E ') e loc. Moy

Mo Marc
A w;‘\"""” w0 :

11. (Calculator NOT Active) Engineers are designing a box-shaped aquarium with a square bottom and an

open top. The aquarium must hold 500 cubic feet of water. What dimensions should they use to create
an acceptable aquarium with the least amount of glass?

' X = 8 ;L‘, o" ‘1M(P ba""" o
7Y . A = T
> Y = Wil o quanwwa X
£ z

x Volowe = %74

500 = X4

Cons ddte Tt y = 5_)0(__2__
¥ |o|w |Is® Acea. = 4’((3)_(‘7(7,4.
A0 |0 | 200l S0+ Alx) = "H(Z%’-)*""= 290 x>
. HOY = P28 e =0
M X = 19%0; ep =0
X;"" (00O 6?;0/{6_56
A

X flo s 7 1
\N/ leat awmad of f)\o/» W wliv M adoast 08 VD
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12. In 1977 P.M. Tuchinsky wrote an article called “The Human Cough”. In it, the speed s of the air leaving
your windpipe as you cough can be modeled by the function

s(z) = kz*(R — )

where R is radius of your windpipe (trachea) while resting (a positive constant), x is the radius of your
windpipe while coughing (a positive variable), and k is positive constant. $or

If for a particular person k = % and R = 27 mm, find the absolute maximum speed on the interval
0 <z <27. (Your answer will be in terms of mm per second)

S(x) = 55(27”‘) ™ ‘f-xz“%(g;
3'(x) =18x - X"
o R (\K’X>
CMM"’ et ?
X Jo | vg | *T
sto|o 14181 ©
MY

A  opeed M A \eoveyo comgh s ATZ wM
p o MM'

13. A box has 2 square ends and 4 rectangular sides. The square ends are made out of plastic that costs
$5 dollars per square foot, and the cardboard sides cost $3 dollars per square foot. Find the dimensions
of the box that has a volume of 60 cubic feet, that is the cheapest to make. Hint: Use the candidates
test, first derivative test, or second derivative test to justify your claim that it is indeed the minimum cost.

X = slde o F Squa e bas e oF box N

v = x"h
L T L L

(o]
b £

Brwg oF sidio: 4xhn
"D‘w\ﬂ:"\'. 0 <L ¥ <|’Z‘0
C' B @ “ @ Y
|l _56\(’ ¢O

©

] i >
e (%) A? Lo~ ety b pe
ot % = 2677 Fect.

C oy dfe7

X|o 34> | (60
Fol oo 108k A8
/{Ll./ ywmaw % G;W oe ?6’{5

St. Francis High School

C(xh)= ts (ax*) 2 (a0 ")
c(x) = lox> + 1ax f’%>

o> = fora B2

L) e ek = Z—zig_— =@
ZoXx = 7,,.-7’0
x’f
E ;
¥ —3?;;6‘/6 ~ fblgo) %

% = - 3, o e

M bone i3 B8 x 36 -

Mﬁﬂﬂ—
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14. An observer stands 700 ft away from a launch pad to observe a rocket launch. The rocket blasts off and
maintains a velocity of 900 ft/sec. Assume the scenario can be modeled as a right triangle. How fast is
the observer to rocket distance changing when the rocket is 2400 ft from the ground?

/‘@"”W & Gidewn ’3}:_ . Qoo p%&c/
X/ 1_14oo'»‘~‘/ @ IS é_f’i = ?
OLL’”. N | y= 2900
700 ¥ = 2500
oam’rw:(

® o+ Teo® = xT (rﬂﬂ*a“““@
& 2w+t O = 2x 2

@ 2 (zqao)(‘ioo> = & (2s00) %F

é,ﬁ. -~ o4 9'{"/9'/(/
at

/(Le— Aisrae— Bow. Hao oVvserver Yo 0o \’ae/‘fd-x
u w\c,(cavd-b lv{— O— rv\x_t O‘F 8‘4'4' MWM‘Q‘

15. A conical paper cup is 10 cm tall with a radius of 10 cm. The cup is being filled with water so that the

water level rises at a rate of 2 cm/sec. At what rate is water being poured into the cup when the water
level is 8|8m? No\ o &

£=3 in
lo ~ 19 ® g{vm = 2 om/gm/
. d
lo so =N

om

K4

© Fiwd

+]k=gow"

@ N = mch = Th®

- 3
Wo_ 3 ik
@dk T; sk

© %lr = gt (a)=(a8 moy,

-
Mo waker o betn,  nddod ot o cote of
I2F% C’/Mlol'c/ Cwr~ PA/ 0 N~
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