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8. The graph of g is shown below.

g(x)

9. a. Sketch a smooth curve whose slope is
‘ everywhere positive and increasing
, 43 ~ gradually.
: T rcseade
Concesse VP

o c. Sketch a smooth curve whose slope is
f here negatlve and i 1ncreas1ng

b. On what intervals is negat1ve‘7
neq: (-oo V)u (2,
“DOS (-' \ Q—

¢. Sketch the graph of Tl

a. Where does g have critical numbers?

b. On what intervals is g ' negative? positive?
e (-00, )0 (0)3)
S (-—‘1‘03 U (’2\00)

c. Sketch the graph of g'.

b. Sketch a smooth curve whose slope is
everywhere positive and decreasing
gradually.

d. Sketch a smooth curve whose slope is
everywhere negative and decreasing

gradually (becoming more and more
negative).




10. Draw a possible graph of f(x) given the following information about its derivative:
f'(x)>0forl<x<3, f(x)
‘ f'(x)<0forx<landx>3, -
f'(x)=0atx=1andx=3. o

"?""“’ C‘.)"'=

\% ! :f\/ ""%"\J

11. Draw a possible greﬁ’)}l of f(x) given the following information about its derivative:
f'(x)>0forx<-1, () T
f'(x)<0forx>-1,

VA

fi(x)=0atx=-1. < " >
i he !
f(x) = Xy = = —3 v’
7 -\ \) v
12. Sketch the graph of f (x) and use the graph to sketch the graph of f '(x).
2 W /() =x(x—-1) b.. f(x)=5%
f(x) SR fx 1 £ 1
>

Fi() == gl £(x) < M-S euerc-e‘@\nor;
i
c. f(x)=cosx d." fix)=e}
7 (x) =t /(%) f'(x)
4
1 e o o & .
f(x) g :ﬂ»-\,ﬁ f(x)A 4 o N o




e graph of f'(x) answer the following questions and explain your answer. ~
s a continuous function indicate the interval or the point whichever is appropria

A 'V\I‘Il';;.re i F(x) increasing? ( ’ao;,??\) (_31@
: . Where is f(x) decreasing? (.,Q.’ \3 U L\ ’9

c. Where does f(x) have a horizontal tangent
AT

— -

d. Whereis f(x) concave up? (__\ D U (,2 = Oov
) rsp)
e. Where s f(x) concave down? (_ oo, _D J (\ 1’2 5>

f.  Where does f(x) have arelative (local) min? Y £

g. Where does f(x) have a relative (local) max? 7\"—:-2

h. Where does f(x) have points of inflection? Y = — \ N \ \’2-5

2. Consider the function f, whose formula and derivatives are given by

x’—4 s =2x+8 o Ax=22
& ORI e

a. Find and describe all of the vertical and horizontal asymptotes of this function, if any. Justify. -

N Sinee \;Lr_;?‘ SO0 00 Vi, £ =00 cnd £LHDNE

WA : U=\ Since \imo, £60)=|
b. Find all of the roots of this ﬁmctionh?an’fo
O-=-xz-4H
*=zt2

c. Find and classify all of the local extrema of this function, if any. Show justification.

f ‘ Q'va:?"o »‘7‘\' YQ = \oeal mcx o ¥=4 since () |

o > AT Sz BBty w@qu(q" s
- d. Findall of the inflection points of this function, if any. EE%/J stification.”_ . ® v G
9"(%\ -0 Jf_ 0 A PoT ok x—_\\”.l SINce 'Q :
—O ‘p” ;T__k-—— +
ux-22= ' Wa - o
x_;\\/a

i



c.  Roots of f(x) d. yintercept of f(x) . R
+(, ¥ 4 e * v
Byr £,22 B R B I L R aEran-R

" Lu/e, -l:"°/5>'b% &)
s ¥ R = Y Q - 2 ’/ \‘:'
¥ 2\ D -2 32 - e SC) =
4 y_\5 e 2 o
, 2B 2 L C exy2=0 (N
\ ScS o *1’2/5
e. Vertical and horizontal asymptote f. Critical values

|
‘ : Ve ! :
None oo F is o (i,_\_/—)L—} i !
. 2 G- AUB) (). (4
W e o2 FEEAEED. (555
»L-,’_zgi*:g“'ﬁ
|

g.  Whereis f(x) increasing? h. Whereis f(x) decreasing?
‘ N T Va$5
‘ \ - 2GS 2 {TF)
‘ a-ga@s BN ( =R S
_ Gz BEIURE  ao
(- o0, é’???> P ( =
i.  Where does f(x) have a horizontal tangent? J.  Whereis f(x) concave up?
O =2o%- Pl T
X= ’_@::g———— (a7 L= VY5 fa Vs
|
('\’6\‘3@7
k. Whereis f(x) concave down? I.  Where does f(x) have a relative (local) min?
e - 2Usg
s =) % g

m. Where does f(x) have a relative (local) max? n. Where does f(x) have points of inflection?

)Lc'b’ uz9

T




y intercept of f(x)

| 37—(-_.0_):'—% =
fo e

Lo\"‘"/Q

c. Vertical and horizontal asymptote d. Critical values
N e

s VA: (e #© 2(2x+2) =O
| i - = -3 1,*‘
| AL Ly =) Aes e 3

e. Whereis f(x) increasing? f. Where is f(x) decreasing? ;

(&)
s .t
4\' 1 “ -—B 3

i ‘ g. Where does f(x) have a horizontal tangent? h. Whereis f(x) concave up?

-1 AanE)=C Ve =
i Y= -2 )L’—’E/q 2 -S4

(-0, 720 (>, -F)

% i. Whereis f(x) concave down? j-  Where does f(x) have a relative (local) min?
i
K

(-Sfu, 2 el

Where does f(x) have points of inflection?
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| F'is undefined . 7= -
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o8 B 0 (—SJ—B) ‘ 3
4§ RiEe= 0 x = -3 :
F”is undefined | x = —1 /"’ro L AN
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fllx) <0 |x <=3 1<x<4 Wozoe
fAi> 0l [ 83 <cx<i|x>4 B R B S S S B B
=0l == 1,2 Bt COE 5% S ot BB e 7
f"(x) = 0 x - _1’3‘5 \ ST TINES SUNNES NSRS WA, Sy -
fii(x) > 08 x>l 3
fEx)<i00 1 < x'<'3
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7. Sketch the graph with the following conditions over [-3, 3].

‘\ : f (%) is continuous i‘

fdx)"™> 0 (-3,-2)U (-1, U (L3) BRI «V i

iy, 3 e
f'(x) < 0 (~152) | N

f'(x) = 0 s [/ | 3. x
f'(x) is undef x = -1 » . -1~

e N S RS e Ky
% (=3,-1) U (-1,1) 7 & “ape




Derivative Applications Practice Test

‘ Sketch the graph of f(x) with the following conditions.

he graph of f(x) is continuous. Use the information below to sketch the graph.
f(=2)=1f(3) =3 # 4
f'(x)=0 x.= =2 andx = 1 4 /
f'(x) undefined x = —1 / 3
f'(x) >0 (~0,-2) U(=2,~1) U(1,) { ¥ /
S L) Y IEE 1/ 2 3 4 ¢
f'(x)=0 xi= = 20and cii=83 !/ )
f"(x) undefined x = —1 3
J'(x) >0 (-2,-1)u(-13) 4
” < O i _2 3 > :
7' (0-2) () el et
Qn - "Q—-" W\- : = —
TADU =G, S e

.. Given the graph of f '(x), find the following intervals or x va

lues where: (estimate to the nearest % unit)

a) f(x)in increaging. Justify.

(- -\ \oeccasS2 20 is pcsi—\—foe

£

)

b) f(x) has horizontal tangents. Justify.

\L-:43) -—\’Q bc QlL)LS-:'O

¢) f(x) has a local extrema. Justify. Be sure and identify the local
extrema as a local max or local min.

T\

Y= -3 \ocal min bC IR) c\r\arqszrcm-b+

Y =-\ locel rex bc Q’(‘L\ C_‘(‘a(\‘iﬁs“‘:m'\'g'

d) f(x)is concave down. Justify.

(25, 2D)U (2,29 e LW is dec(‘@zg;l;ﬁ/

e) f(x) has a point of inflection. Justify.

(=5 6 e £ hes lead edrea

o Yrese ualueS.
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A boat is pulled by a rope, attached to the bow
of the boat, and passing through a pulley on a
dock that is 1 meter higher than the bow of the
boat. If the rope is pulled in at a rate of 1 m/sec,
how fast is the boat approaching the dock when
it is 8 meters from the dock?

4. Acylinder with a height of 5 ft and a base radius
of 10 in is filled with water. The water is being
drained out at a rate of 3 cubic inches per
minute. How fast is the water level decreasing?

1@‘0" «: %.:,3649 NN

S e K‘. %—,—\MISC V\”s v ﬂ Cpl‘\ska':
> (oo 04 o = U
w-ﬁi%m%g{,‘@ﬁ”m \I C h
(Q ;E
f»«ag’*(a— ESC e Sy
s

2w 8s % = 23 GG : N,

AGBEY T

A B +2Q00)=
=

’2@:’5 ‘[/ LD nJsec

%c%\ :

5. A 13-foot ladder propped up against a wall is 6. A street light is mounted at the top of a 12 ft
sliding downward such that the rate at which pole. A 4 ft child walks away from the pole at a
the top of the ladder is falling to the floor is 7 speed of 3 ft/sec. How fast is the tip of her
ft/sec. Find the rate at which the distance _ shadow movmg
between the bottom of the ladder and the base . % 39‘&/%
of the wall is increasing when the top of the : Ehs d%
ladder is 5 ft from the base of the wall. & 2k 3

Q-\—/SC S X
o) - -1 ,\?——:Ei- oS ,/%S}HSCC
5’5 Co s S ak
T2 ; -5 ~ O%
Y L= 3¢t Yy +US=1 Ao _ 02
St~ nﬂ %—59* .= S e S
2
>
ko s o Bl UG —?zcc T
e 5-=0 35: 09(9/ /Q’H

A 12-foot ladder is propped up against a wall. If
the bottom of the ladder slides away from the
wall at a rate of 3 ft/sec, how fast is the measure
of the angle between the bottom of the ladder

8.

Agirl is fIylng a kite ata helght of 150 meters If
the kite moves horizontally away from the girl at
the rate of 20 m/s, how fast is the string being
released when the kite is 250 meters from the

and the floor changing when the angle between girl? Y: o O O[S
the top of the ladder and the wall measures 1r/3 '15’“ oM 0.5
radlans? % [ ¥: 5 conshack
SecC :
A ,g:«’b?*/ Co5 6= X s o= DEOMN, V1T
AEE el pesert B e
> 4y = 7% -
A @’Qa&'\ 20620+ 150(9)= 2E0].
@_’3;, % ‘\e¢§|\‘¢- L e > 4"[ =
T R R e =2 lomlS
S




10, Let )= ﬁl— Find the value of ¢ that satisfies the conclusion of the Mean Value Theorem on the
interval [2, 3]. \
s Vo RS
G ) 1S conk. or\22] T2 T e

e s = 8
- Q(g ,?(2- = %'g_L )L\'\'f't,l 3&_’ J
TNsec = 1 5 o | £ WD |
Tl ] : = .
L
- QD= -X C=-\+2A3 '
" e\
' Sty
11. A farmer has 800 ft of fencing and wants to fence off a rectangular field that borders a relatively straight ' g

river. He needs no fence along the river. What are the dimensions of the field that has the largest area?

e =a¥ect) ¥l 3
AT 4
= ?003 'Q_‘j ’ -

X
OO = o 3 A~ ge0-19 v
% = OO o = 30-1Y uijQQkﬁQOC)?(;; 35
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12, .Find the dimensions of the rectangle with maximum area that has its base on the x-axis and its other two
vertices above the x axis and lying on the parabola y =48 - x 5

. A: b\ﬁ 2) b._g_(u):?
X‘y— (55> A =W (UT-Y - US _,((,Dl—, N2

— )
E A= q (Q‘L"Q‘%’
2
X | X A'/.Q(Q’U»L,} %,( 32@"&5
\_M./ S\ q(e, L'va
2* o=
o= o*= 9k
= UsX il ©
13. Find the following limits. y=u
2 ™ 1'_ & \ ) 3
a) lim xSx L}‘“x ;‘ZO (b) imm \(,-?) Q$+6‘n(‘32) -Gc) i S0
x50 @ %e’ x—0 SlI’l(3)C) \\2‘530‘5?1\(@ - (o) x—>37” T—X %
Pt X 7 S - 2
i \7:;&?65* (B ER T AN 2 (_’b)L) ?ﬁfé—
v 500 = 2236 =
L22 2(\) & ;_\_'__ 24 2__
LH-.\C,LM: @&a . :L -'\% % /l-r
Multiple Choice: =)
You must show reasoning and all work for the multiple choice questions.
‘ X) A function f is continuous for all x and has a local 2 =
maximum at (3,5).Which statement must be true? + (\: ”
I _’__,\,_.:-——-
A fit(3)=10 nobt;’ccpuAAuCotne(/cLéps/\r § 2
b. the graph of f'is concave up atx =3
¢. f'(x)exists atx =3
d ' (x) is positive if x <3 and f' (x)is negative if x > 3
e. £'(x) is negative if x <3 and f" (x) is positive if x > 3

( 15. f(x) is graphed to the right.

How many critical numbers does f(x) have?
a3 b 4 c 5 d 6 e infinitely many
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