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10.07 - Do Now Binder Section: DN

Do Now

1. The function g is given by g(x) = 4x3 + 3x? — 6x + 1. What s the absolute minimum value of g

on the closed interval [—2,1]?
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2. Find the locations of the absolute extrema of h(x) = :—_21 on the closed interval [—1 l]
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Pre-AP Calculus Education is Freedom
10.07 -~ Mad Minute Binder Section: MM
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1 Topic: Graphic Analysis
Translations

Take #2

Goal Score: /

Actual Score: /

Met Goal? Yes / No

1 Goal for tomorrow: /
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Mad Minute - Graphic Analysis Translations — Take #2

Directions: Fill-in-the-blanks with the correct graphic analysis term.

1. Iff""(x) <0,then
f(x)is

2. Iff'(x) <0,then
f(x)is

3. If f''(x) > 0, then
flx)is

4. If f''(c) = 0,then

x = c could be a

7] C lLu‘aok

(oneave ¢(aw~ é&cmaslj IMCICA Sthg
5. If f(x) isconcave | 6. If f(x)is 7. If f'(c) =0and 8. If f''(x) > 0, then

up, then f'(x) is

r’DoSt‘{'lU‘(

increasing, then
f'(x)is

‘IPDSE'I'(""t

f"(c) <0,then

x=c isa

relahine

MO imd

f(x)is

Covtave U
f

9. Iff'(x)is
decreasing, then

f(xyis

negatrn

10. If f(x) is concave
down, then ' (x)

15

decressmg

1L 1ff'(x) is
increasing, then

flx)is

Concave vp

12.If f'(x) > 0, then
fx)is

nenea

13.If f'(c) = 0, then

x=cisa

hovizpnfar!
’f”anfw‘[“

14. If f(x) is
decreasing, then

fx)is

negati v

15.If f'{¢) = 0 and
f"(c) > 0, then

x=cisa

r‘{a-{-t;c

’

.
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16. I f/(x) is
increasing, then

frxyis

pos o
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Pre-AP Calculus Education is Freedom
10.07 - Explore Binder Section: EX
Explore!
L) v 3
I ) 4
5 v=f(x) y=g'Ww)

5 /{\:MU
8 B I

1. The graphs of the derivatives of the functions, f, g, and h are shown above. Which of the functions
f,g, or h have a relative maximum on the open interval a < x < b?

! ] ’

Fl c,(-a.’e& pnn.... ruit“!u-(_ +» V\zfqéw‘t

g only
/(Q/h only 7((\() cLD»,e_S‘ FP“W‘ ,M_?afrvt 'fbjoﬂ‘évf.
) fand g only Lk not ?usvéwf- o "“’?""('"’C/ a
)Ba/f,g,andh hile) steys Tosfa’-xw- o (‘/L’)'

Explain your reasoning.
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Pre-AP Calculus Education is Freedom
10.07 -Class Notes Binder Section: CN
*Teacher Note*

Thisis not a student facing notes page. Students should be using their Pre-AP Calculus

notebook to capture their “I Do” and “We Do” Example

Example 1

T ko4 /IU

1. The figure above shows the graph of f’, the derivative of a function f. Identify:

vk

a) The x-values at which f has arelative maximum x =~ Z
b) The intervals on which f is concave down. (_3{_ () znd ( (, ‘3)
c) The x-values at which the graph of f has a point of inflection. x = ~(, x =[, aud x= 2

d) The intervals on which f is increasing. (_3/,2) and (M, 57
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Pre-AP Calculus Education is Freedom
10.07 - Classwork Binder Section: CW
Problem Set A
1. The graph of f', the derivative of the j“
function £, is shown to the right. On which
of the following intervals is f decreasing? /
0 ' R 3 e
}M/ [2,4] only ' = '\/‘ "
/Bj [3,5] only
/Gﬁf [0,1] and [3, 5]
[2,4] and [6, 7] Graph ot

@)-[0,2] and [4,6D F is a{ecmczs:uj om 2—0/ 2,‘_1
Justify your answer: Pl Z%é‘l Lo cavse F‘t ‘s mefa‘\(w* DA

[0, 2—] and [“{, 6] )

2. The figure to the right shows the graph of f, v

f
the derivative of the function f, on the open P

interval -7 < x < 7. If f' has four zeros on

—7 < x < 7,how many relative maxima . /\ //\<\ e

does f haveon —7 < x < 77 7 0 N T
Giraph ot f* I\

i

P
@ F L\‘s e M({“l"‘( fom/ f{[ﬁL'u( s b

Q.‘(' mw«f ¥ :3' 9’( 192 cavie ‘qu
QZf Three -
(s ‘H“' 0“-('1 {ns {'Ulf-{ q,l"u o

Ly _L’ . .
/E{Five Ft wa ;/Dul- Fuui{WC ‘}' ue;a we

Justify your answer:
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Example 2 - AP Multiple Choice!

3 5= % = — |
(
3 o \

Graph ol f°
1. The graph of f’, the derivative of the function f, is shown above. Which of the following

statements must be true?

L. f has arelative minimum at x = —3. l/ F! changes formn ""7‘““"‘ fo f°"‘("‘""
I.  The graph of f has a point of inflection at x = —2. K ' =5 w_gf have an extrema
I1L. The graph of f is concavedownfor0 < x < 4. / F‘ (s A-Z—CerJluj

4P Tand Il only
(E) Iand Il only
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Name Seat# Date
Pre-AP Calculus Education is Freedom
10.07 - Classwork Binder Section: CW
Problem SetB

1

\‘\5!:(\)

P 0 b

1. The graph of f', the derivative of the function f, is shown in the figure above. Which of the

following statements must be true?

;/ I.  fis continuous on the open interval (q, b). / £ confiavors o [‘!;L)
f is decreasing on the open interval (a, b). X ' is Pv"*'“ | then h";va'lmé
[l The graph of f is concave down on the open interval (a,b).v/ £' s Je_cmas:.'J o-(a))

I only
B} [and Il only

(C) land Il only
7 1l and 111 only

2. The graph of f', the derivative of a function f, is shown y
to the right. The domain of f is the closed interval ‘P
24
—2 < x < 5. Which of the following statements is true? /\1 /\
K‘F' Lecra 210\123_;5:x
i i is 3 -2 -
(&Y f(x) is decreasing over (2,4). ™ - | \/

f(x) is increasing over (4, 5). % F ey “C"‘“"")‘
Graph of f’
f (x) is increasing over (1, 3). P s

(x) has a local maximum at x = 2. X 75' doe s

/Bf f
/(/B‘)/f(x) has two local extrema on (—2,5). X oa exbema abx =3



common
Schools

b

Change History.

wh 3
Graphot (7 i

3. The figure above shows the graph of f', the derivative of the function f, for —6 < x < 8. Ofthe

following, which best describes the graph of f on the same interval?

@) 1 relative minimum, 1 relative maximum, and 3 points of inf@

(})/ 1 relative minimum, 1 relative maximum, and 4 points of inflection
2 relative minima, 1 relative maximum, and 2 points of inflection

/('lf 2 relative minima, 1 relative maximum, and 4 points of inflection

XE{ 2 relative minima, 2 relative maxima, and 3 points of inflection

[ ]

4. The figure above shows the graph of f’, the derivative of the function f, on the interval [-3, 6]. If
the derivative of the function h is given by k' (x) = 2f’(x), how many points of inflection does the

graph of h have on the interval [—3, 6]?
Flhas 2 extrens

(}XOne (%) has 2. exfrema
hohas 2 inFlecton pornch
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5. The graph above is the graph of the derivative of a function f. Use the graph to answer each of the
following questions about f on the interval (0,10). Justify each answer with 1 sentence.

a) Onwhat interval(s) is f increasing?

(2.6) and (8/10)  F'>0 onb(28) ek (B,10)

b) Onwhat interval(s) is f decreasing?

(0,2) and (6,8) F'<O o (0,2) ek (£,8)

c) Onwhat interval(s) is f concave up?
(0;3) “"”‘ (7/9) F‘Aw\.t_rb"ﬂlﬁ o (0,3) &hA (7:q)
15

d) Onwhat interval(s) is f concave down?

(3;)) and CCL(D) Fl (S ALLHJ-SI;? e (%,—7) and (9;“”)

e) Find the x-coordinates of all relative minima of f.
x42 /Kf-g )['f c,L-eh.fu ﬁnm uc.,c.-Ltw b ?os.«f-mc, a_'l' =T 4.\3‘)(:81

f) Find the x-coordinates of all relative maxima of f.

K;_g Fl CL\AIVU’L-\ n-w. Peit{'ld +b M"tt'w‘t ﬂ.‘{' k’—é.

g) Find the x-coordinates of all points of inflection of f. F
x23,x27,x29 Mgl ol f'hes exbons, ie” chanyas fon
(ncressing e kﬂ"—ﬁar’ or vict very;, at X # 3, 7/ and 7,
h) At what value(s) of x is f”'(x) undefined?
Xf‘lf fm hat g ver brea| ‘/’am;u! ot x¢
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through these spiral problems below.

AP Open-Ended!
¢ Each set of spiraled questions this week will be an actual AP open-ended problem from an old exam.
Solve with a partner, then check with the scoring guide to see what score you achieved!

1. Let f be the function given by f(x) = x3 — 5x2 + 3x + k, where k is a constant.

a) Onwhat intervals is f increasing?

| P
F'CX)—’—%XZW'(Ox +S f <& 'l, ; +—>
fil)=0 f-(?x—l)Cx-:}) s 3 + o0
x='lz,x=3

[ s marensiiy on (o0,'[) asd (3% 2) besmwse £10)> O
o (—05,[('3) and (’3,*'»0).

b) Onwhat intervals is the graph of f concave downward?
u - +
F“Cx)—’-6x'f0 f & ; —
4

0=20Bx53) “es Sk
x = /3
(~o0,53)  F15 comcame dnmmusnd o (~o0, ) becase FU(x)<0
ok (=, 573).

¢) Find the value of k for which f has 11 as its relative minimum.

K‘k“ﬂ& Menimw n 4‘.{' Kf'g/ ;' cl«wﬁas 9»-- m—ﬁc‘-‘n b Ponlawi

fRRY =1
13) 5 37 - Si3y 3@k =
27 -4< +F+k=(l
-G+ le =1
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Date

Education is Freedom
Binder Section: ET

Graph ot J”

A. The graph of f', the derivative of f, is shown in the figure above.
1. The function f has a local maximum at x =
x=\
PL
(B -1

AD7 3
/’(’54

2. How many points of inflection does the graph of f have?
a—|, x=3, %24

0 S

ABY 1

2

!(E) 4

3. Onwhat intervai(s) is f both increasing and concave down? Justify your answer.

F s lgo‘“,\ (h(,l'\‘-‘*ﬁf*) tMCL Congeve 6(045- 0w ("',[) Be.r_cuu

Fr) >0 andk PG 13 decrasing on EG L.
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Pre-AP Calculus Education is Freedom
10.07 - Homework Binder Section: HW

Part I: New Material - Analyzing the Graph of f'(x)

1. The graph of f', the derivative of f, is shown in
the figure to the right. Which of the following

_\'=Q).\

describes all relative extrema of f on the open

interval (a, b)?

a -
Vw0 b
@(;ne relative maximum and two relative minima Justify your answer.
/QB’)/ Two relative maxima and one relative minimum £ has Hwo seletime minims beeavse
/QC'j’ Three relative maxima and one relative minimum £ ghw e s 1(,’,,,, ,.,_54.4-‘4. to ?asr!-w-c
i? One relative maximum and three relative minima L, w Wi £ has one relabive
Three relative maxima and two relative minima s mamn beLavse F. charges (258 posure
+o raga once -

2. The function f is defined on the : |
closed interval [0, 8]. The graph of
its derivative f’ is shown to the
right. How many points of

inflection does the graph of f

have?
(}5’ Two Justify your answer. )
/(,Kj Three F\ beaneat P(:OM (neressiny 4o J_eauxsmj or Jaarumj

et af X ) x”g)xﬁq/x-f'g_fa"-é‘k‘:7/
}g{Five t ’) 6 '{‘“”’{3 O‘C 1nFL2/—£‘m.
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3. The graph of f'(x), the derivative of f(x), is shown above. The domain of f is the interval
—3 < x < 3. Which of the following is true about the graph of f?

I.  fisincreasing on (=3, —=2). \/ f'> 19
II. fisconcavedown on (-3, —1). v Flos :,\U.MS'*)
1.  The maximum value of f(x) on (=3, 2)is f(—3). ¥ F(-2)> FC-g)
Since pr.s thepeatiy 9N C-?)’Z
[ only
1 only
[11 only

land Il on@

IT and III only

B35 %S

Part II: Spiral Material - keep the math fresh!

4. Let f be the function defined by f(x) = 2x3 — 3x? — 12x + 18. Onwhich of the following

intervals is the graph of f both decreasing and concave up?

L) = bx* bx-12 fu(y )z 12x-6

m (—00,-1) 0= (D(XL‘)L“Z) o= Q(Zx—l)
}B), (“'11%) O:G(x-l)(x-l—{) x('l/?—‘
© (=12) x* 2, x =~ | fu _ +
AR o
e { > ~-on [
/CE{(Z.OO) —~es —| y + & (‘/?—aw) Coucove vp

(- (,'2) c\ecrv_a:'ls-j
N\t ,2) 4

beth A&_rca.;.v) and. conime Up



