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The m,..mu: of the first derivative of a function is shown above. At what
values of x does the function, 7{x), have relative extrema? Justify completely.

3. At what values of X does the function, f{x), have puints of inflection?
Justify completely.

constant.

(a)

3, Let f{x) bethe function defined by f(X)= k124434 ~2X°, where hisa

On what intervai(s) is the function increasing? Justify your answer.

()

If the relative maximum value of /s 30; then what is the valye of 7 [Justify]

©)

Find the interval wheee the function [ is concave up. [Justify]



4. Let £ be a twice-differentiable function such that F{10)=25 and @ Thi table below. gives values of the velocity, v(t), of a Inferi [An “inferi™ js
7(25)=10. And, let g(x) be the function given by gla= r{ #{x). sort of like a.zomibie but made by the Dark Lord] at selected times,

t f3ep) 0 1 3 & 10 ~118

(&)  Explain why [using Caleulus] there must be value o L0< <25, such that -

v(t) nysec |5 1 -1 5 10 13

glo)=1. _ :
{a) Isthere atime during 0 < ¢< 15, that the velacity is equal to % ppker
. ' : ' Justify completely.

_ ) ) (b) Find an apprgximation for the accelsration at time ¢ < 2and fndicate
@  Show that g'(10)= g*(25). Use this result to show that there:must be a units, [Show all work]

value £,10 < k<25, such that g"(4}=0. .

7 - {e}  Shaw that there miust be a time interval such that the acceleratian, arh.

mw _Oc.Bﬁ.mmm the values of f A.ovv i _.ﬁow f ;.m@v . is equal to zero ,

.
o
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My Chapter 3Graph Handout 1

1.

Let £ (x) be a differentiable function. The graph of f(x), the first

derivative, is shown below.

(a)

®

{-b _o./ 2
W
(59 \ e oa e [
:95
“h

by
(=3-M graph of f'(x)
Use the graph of / Akv 10 locate the x —value(s) of all relative extrema of S

[Justify completely]

Use the graph of f*(x) to locate the x ~value(s) of all points of inflection
of [ [Justify completely}

2,

(a)

(b)

Let g{x) be a differentiable fanction. The graph of g'(x), the first
derivative of g{x) is shown below.
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. graph of g'(x)

th b
L

On what interval(s), does the graph of gincrease? [Justify completely]

Use the graph of g'(x) to find the x —value(s) of any relative extrema of g

[Justify completely]



Question 2 contimued 3. The graph below is the graph of g'(x) which is defined for the closed
interval [~ 4,3]

: . FAY
| N \\ // .
v AN
. \-u EIE N 123 474 .
BARNNKE
\ RN
AN
T prphof g'()
(c}  Onthe axes provided below, draw an accurate graph of g'(x) . \ .\/
5 G, -D
y graph of g'{(x)
.u. (A)  Identify the critical values of g[not g'(x)] and classify them as relative
M minima, maxima, or neither. Justify fully.
L W I | F 4

L od

th

(B)  Use alimit o prove that the g"(~2) does not exist,

(d) , On what interval(s} is the graph of g(x) concave mo@.ﬁq [Fustify
completely] .

T S



) -
13. Suppose % = x> —4x*. Justify each response below.

a) Where is y concave up?
b) Where is y concave down?

¢) Are there any inflection points on y? If so, where?

14. [Caloulator Allowed] The derivative of A(x) is given by A'(x)=2cos(x—&)+1 on the interval [—2m,27].
Justify EVERY response.

a) Where is 4 {x) increasing?
b) Where is & (x) concave down?

¢) Find the x-coordinates of all extrema of / (x) on the interval [—2m,2m].
d) Does h (x) have a point(s) of inflection? If so, where?

15. A rectangle is inscribed between the parabolas y = 4x* and y=30—x" as shown in the picture.
What is the maximum area of such a rectangle? Justify your response using CALCULUS.

40 T-Y“ ..

_20 3




16. USE CALCULUS: Find the maximum area of a rectangle inscribed under the curve f{x)=+16—x".

17. [Calculator Allowed] USE CALCULUS: A rectangle is inscribed under one arch of y =8cos (O.Sx)with its base on

the x-axis and its upper two vertices on the curve symmetric about the y-axis. What is the largest area the rectangle can
have?

18. The function f is continnous on [0, 3] and satisfies the following: '

x 10 |O0<x<l ] 1 | 1<x<2] 2 |2<x<3
f 0 Neg -2 Neg 0 Pos
fti-3 Neg 0 Pos DNE Pos
frl1 0 Pos 1 Pos DNE Pos

O k{0

a) Find the absoluie extrema of f and where they occur.

b) Find any points of inflection.

¢) Sketch a possible graph of f.
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1. The graph of the first derivative of a function is shown above. Atwhat
velues of ¥ does the function, f{x}, have relative extrema? Justify completely.

Nh\@ o Qﬂnm K =7 Tmﬂgzﬁl \?\?v n.uTbr\_?%ﬁwL. + by
el mon ot g =7 Taetoisaa Tﬂmv nv?i\&. - ot

2 At what values of x does the function, £(¥}. have points of inflection?

Justify completely.
X F 2.5 p I, L

/D\P\@QLL(P.F \ﬂ_\m\f%u”mu
b conrauy O/ﬁorf%\rw
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3. Let f{x)-be the function defined by )= k+12x+ 1) —24°, where fisa
constant.

{a) On what interval(s) is the mEnno.n increasing? Justify your answer.
CUD = ~batrbax HS - =
T G e S B S

\&Hﬂ@%iu~

cstwwb, ) beeawas S7(H = %%@?#?
)

If the relative maximum value of s 30, then what is the value of k7 [Yustiby

.wO,wN,.,@QV (W - w?@
V= 10

(¢} Find the interval where the function [ is concave :E“ ml \% d \b u

Coprc o W2 7 Oy Nz ) x +b
| ~6 (& Lv
Rl =Y

o
2= 10
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4. Let [ beatwice-differentiable function such that F{10}=25 and
7{25}=10. And, let g{x) be the function given by DA&H N.T“A.&Y

(a) Explain why [using Calculus] there must be value ¢, {0< £< 25, such that

gle)=1.

b Show that Q.c 0)= .Q_va. Use this resuit to show that there must be a

value &, {0< k<25, such that Q:A_SH 0.

-

@, Compare the values of f (0),.7'(0),.7"(0)

w0 hmﬂdﬂ@

Mm h\.\oo axe
\“/ _.. \ﬂ_\\ﬂm& = |1

graph of 7

NQ The table below gives values of the velogity, v(t), of a Inferi [An “inferi™ is
sort of like a zombie but made by the Dark Lord] af selected tirmes.

t {sec) 0 1 3 § 10 ~115
u(t) mysec |5 1 -1 5 10 13

(a) Isthereatime during 0 < f< 15, that the velocity is equal to 8 np¥ec

Justify complately. \Wﬂ&u VT - % v el Csl@
Poe G Z oA (D _. e
ous Passad ﬁ?\(ﬂrwf ]

(b}  Find an approximation for the accslgration at time f= 2and indicate
units, {Show all wark] ,

—x T
—l=lh 2= F \@%&p

{c) Show that there must be a time interval such that the aceelsration, ag,
is equal to zern

(D) = 5 ot {() =B

N o Cominiestd

O e ey = £ fw
Vo, Roles e iE%w
N ﬁrmrnbl W 0 () = 0

S e




My Chapter 3 Graph Handout1
1. Let f{x) be 2 differentiable function. The graphof S *(x), the first

derivative, is shown below.
Wy (B
T \ w_ . V! gh A
P AT
cf_w .mhwﬁ@
P
nsT
i \\NJ
ﬁrwvu 7 (e graph of 7'{x)

(a) Usethe graphof f ..T.v to _E.umno the x —vatue(s) of all relative extrema of f
. f -
: [Tustify completely] A — ~ mv(_ 3 %, 1% since iﬁ. mxu =0
af Aase vabires ownd £ Ew» Sy o Puose vodueS

(e 15 dovivative test).

()  Use the graph of /"(x) to locate the x—value(s) of all points of inflection
.. t4 o Ky I
of f [Fustify completely} %= % R i 5 W 5 m , F

Sinee £ (1) 20 Jor Teo$C valwes  ond h,\%@é@ﬁw

7
i
b

“.‘ 2 o e valmes (24 da . fest ). C.

i

[(&rir b :

2. Let g{x) be adifferentiable function. The graph of g'(x), the first
derivative of g(x) is shown below.
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graph of g'{x)

(2) Onwhatinterval(s), does the graph of gincrease? [Justify completely}
PR

@?&s %@ taceeases wiean wﬁ o , % Thg dervals -
art mtm..mvm |

(®) Use the graph of g'(x) to find the x~value(s) of any relative extrema of £

[Justify completely]

C Twre (9 6 velaiive _3_&:?:‘.&, L.@S KH.&@W..\.
srace. wnmd\wuuo amd w_.ﬂxv qgs»mm L
P nagetne do postine veling s g vt
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Question 2 continued

FAAY

TEEITy

b bbb 4

(¢}  On the axes provided below, draw an accurate graph of g"(x)

 graphof g'(x)

EL -

o

Y

L)

E& On what interval(s) is the graph of g(x} concave down? [Justify

mpletely]
WW«@? _M Coneaig v when xml&w\mv
_ Gt g <O o Auose x-velueS -

3. The graph below is the graph of g*(x) which is defined for the closed
interval [- 4, 2]

=33 ¢

-4, 1) T
1,0

AN

G-

graph of N.A.«V
(A) Identify the critical values of g[not g'{x)] and classify them as relative
minima, maxima, or neither. Justify fuily. O\ C \Vﬁ — a\\ \

Y= -l Pl onacy Yoecauee Q,\& m\z/oc? wmo
, . / g N
- v netthie breauee P@MN@« .

(B) Use alimit to prove that the g"(—2) does not exist
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12, Suppose that functions f and g and their first derivatives have the following values at x =1 and x =0,

E * [ 70 [ 2@ [ 76 | a0
| ) R N N e S

Find the first derivative of the following combinations at the given valie of .

8) ‘f(g(x)) atx=-~ = {'“(ﬂ L-n)- :j'[-\)
D
= 2 » |

o) g{f(x) atx=-1 = @
= ﬂ'(F( NEX QD)

3’(-0

61(0\ -y = Y2 -.

13. Find — dy if Xy+3° =x~2

(f%‘%-\- 3-2x] +63°\%¥ = |
\?:'-% -(-éad'd/:f! z !"‘2!(\3,

-

=4 (o ) - + (5]
= q' (o0 « {1 ¢ 2Ya)])=

el @™ g}
b) fz( ) 3( ) gtx=0

.P[u'ﬂ E tj(o)] 'f?.) G("\J 2&‘“’] 'Pé-)
[\) 3-8 0?) + (~3) 2(-D{-) = @

d) g(x+/(x)) atx=0
‘3'(‘5 Lre 20y
s 12
14, Find y®(x) if y=(4x+1)"
g‘-’ lo(‘x‘xﬂf"l . Yo (‘I&*(ﬁq

8
3‘”" Jeo (‘Ig-f-,r)aﬂl T YCTED)

d?%k (\("-\t— {a}) = l"le_-, 8‘" = 150 (‘{x+f)1-‘j = 80&90(‘[:4-().1!

' dyfy, - 2%
|
15, Suppose y=x*—3x, [No Calculator]

) Find the geros of the function, x°- %= 6 Xzo o x=tJ3
X(x*-g)y= o '

b) Determine where y is increasing or decreasing and justify your response, . .
‘j'= 3x -3 = 3(x* ) = g (x+D -1 y s, Macgeaiing o (~0,-0 U [1,0) Swe 9 70

1y i Af&f&f}nj on L] cue y'ko

Ermime-#fi 6 cal extrema and justify your response,

Thee is aref, mar ot %=~ since 3‘(.111&7&4 ﬂ”gM-@m + ﬁn—.‘l?olm:c = ’2-]
Thee ¥ arelmin b X2 swet 3’ d\auﬂal s{sm&m - b4 '?&fm’ _.z_l

d) Determine the points where y, is concave up or concave down, and find any Eomts of inflection.

Justify your responses.
6 Y cmmuu,o w (0/00) Swce 4'70 mm o oo b fhecion
3 - X on uilwf\ K=o since

) (j‘j L 39 g 19 concare dawm o (~495) s\mew'f(@ 4 o signs ot X7o,
. €) ﬁse all your information to sketch a graph of this function. PuT, = (&%) ) ' ]
) K Pak: (-112) ¥ : -
Cir?) / ,
@ A A N W

g "*1"“‘? ot

e |2

BiC
&b
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20. Find the maximum area of & rectangle inscribed under the curve f (x) =16—%. ﬁﬁ%%ﬁh
x

Aslxy =2 JTogm Dol foud] . Py ,., r .
v foox 202 {4 = b
) A= 2x - [h(e (9] + Tumic +(2) [ ;‘{‘;l YARE MAY ALER T_l

T L0
28 alew | -2 r 2 (1% _ apaszete 3o | Aok
=2y g - =
e Vi - Jig g v Jiex* g2-4x=0
i - -t t2fi=x

21. [Caloulator Allowed] A rectangle is inscribed under one arch of y=8cos(0.3x} with its base on the x-axis and its
upper two vertices on the curve symmetric about the y-axis. What is the largest area the rectangle can have?

e W2s & 2t You woe'T GEI CREDIT on THE TEST ¥

(D op Aot = 25 BeaCeid = loxeiGg oo [8230)
_ N . |
¥ x—_ gatt Alz .[(,x.Eslmggg.(‘g)] - éns('m'[li-]_‘ 1A
8 catae) _ ol
Rlzo ot x:ﬁzsbﬁ""ﬁfa." s \ 29 125
STOLE AT - 5% | o

mak atch = 29975
==

22, The function ' ! 'is continuous on [0,"3] and satisfies the following:

x | 0 [ O<x<t | 1 [1<x<2 | 2 [2<x<3 13

J 1 0] Neg [-2] Neg |0 1 Pos 3
) S | 3] Neg | 0| Pos |DNE| Pos |4
AN Pos 1 Pos DNE Pos 0

2) Find the absolute extrema of f and where they occur.
C,hedLr:udpm:ts d§ camcar fowts
A V- TN et o % 213
PETS fico \-@'31\:&‘ e\ o 2| o 3

.x=3 x=1 l xe L

b) Find any points of inflection.

where P Charges SeS NONE , £ is Qluays AxiTivE

¢) Sketch a possible graph of £,

Eupwen PoiATs
C°|°\ '('“ T -
a3y .'u,(-ﬁr’--i-l -
CZID) ? . ‘
(3 F DEC| ML e
) A N AT L 2

NOTE .. PowTy QLACE - @ x+1? ole £'() vat

Go back and Review the questions from your assignments in this chapter ... especially those in section 4.3.
- .

Understand your notecards!




