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AP Calculus AB Markwalter Work hard. Be nice.

Unit 4 Quiz/Test: Review Problems

** means Calc OK

A. Identify Critical Values
KEY PROBLEM: Identify all the critical values for f'(x) = (x — 4)*(3 — x)&)
(p-f'60=0 or ONE no Cp

Y abxz 41 3

1. How many critical valu%s doesf(x) = (x — 3)3(x + 1)* have? Identify

them. § (1= (F3)7 4 (xr (Y4 3(x-3) " xany? IREEEN] BN
1002 (-3)* 604’ (4063143 () ] ‘ :
0= (-3 Gen)* (ax- +3x43)
(xy~ 2 3 N
760~ (-39 (et1) (7x-q) (P ))((E:S’
2. ldentify all critical va!ues‘off(x) = gx — x?2/3, Kl%
f0=3-% )"
- 51 Pl o whenx= 0' 7'TK§L
o)< 2 1 orx= "5 SO0 or WE
§' (02 ()- Eb?} 7

3. Given the picture of f” at right, identify all
critical values of f(x).

£ (x)=0 or PINE
olx="5,-4 0,4

Y

B. Identify extreme values on closed intervals

KEY PROBLEM: The apsolute minimum value of F(x)=x’ —6x° —1 on the closed interval [—1,5:]

occurs at x= Yhisis & Y‘Val‘f (W“
(a) -1 (b) © () 2 (d) 4 (e) 5
Abs extrema oce af- Chor s F (__\):,X
£ (k1= 3x™13x F(o)=-30
£ (x)= 3x (x- Lf) (AT abs Min

wdxzo P53



KEY PROBLEM: Which of the following descriptions is true about thf(x) =x-e*?
a. f(

. f(x) has a local max at x=-1 - )(
a; x) has a local min at x=-1 -f OQ Xex‘f Cx X'H)
)

c. f(x) has a local max gix=T" - ' /
d. f(x) has a local min atx=T_ cP: X2 ‘A ! . ) 3« é‘
e. f(x) hWema s -
eX +
(N
at X =-)

\ | S Y chanpes — 5 ¢
4. ldentify the absolute minimum value of f(x) = x* — 4x3 on [-1,4] and where it occurs.

Ebel Flozip® ()25
L BTN 4 (x -3) £\ 0 |
£(3)3-27  The dhsolute miq is@

NN

CP.‘ X:?} cP )(CO‘ 3 p(
5. The absolute maximum value of f(x) = % +xZon [1,4#5; -—-Qf : I ——
Epx=| £ (0= |bx” o 20k =0 o) Notin inlerval
X4 Pod-b e e FURT
cp: X=22,-2 £ )= X’I[_“,{b@] X=35 -‘F(l\:l
X¥=o oy Ao CP.K:")- FO{")~9~0
f () xt (210 ‘Xzo Macis [0 |

C. Identify intervals where functions are increasing, decreasing, or constant.

KEY PROBLEM: For which interval(s) is the function F(x)=x’—3x* —=9x + 2 increasing? . p, + ,
1) s+

(a) (-1,3) (b) (=o0,-1) ®(~oo,~1),(3,oo) (d) (=,3) (&) (3,)

0= 3¢~ 6x~q +
£60=3 (x% 2¢-3)
£ 002 3(x-3)(x+1)

)
,l_'_ 3_,‘,,

(P : K = 3/"'
6. Identify where f(x) = x — 4x3 is increasing. Ide ﬂfy where it is decreasing.
\V 3
"('(7‘)7 XQ %123 <l & NG, @9 e (31 00) b/u"’mi*
(0 bE(x-3) 4| + |+ e foy ) BB
(P- x=0 (3 - |- -




x4 48!
7. Identify where f(x) = x3 + %is increasing. ldentif\a/- Wfberelit is decreasing. —/ ’[)()
1 - ’2 - - 3
102 34 m *

- q_
£l ( ,@ ine: (o) (@, m) pect (4°)(02) %
8. Given the picture of f’(x) at right, determine where f (x)

is increasing and decreasing. Explain how you know based on the graph ‘ »
of f'(x).

(9 Tne when £00% + o (5,-45), (1.5,3)
'C(A) dec when P'(x)is- : (,q,gl_ I.S) (3/ 5) I,

/
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D. Identify local (relative) max:mum/mmlmum values (using 1° or 2" ? Derivative Test as you

please...©). i ‘f' ()O ] + -GKHC‘\\’E“NQ
KEY PROBLEM: At what value(s) of x does F(x) = x* —8x” have a relative minimum? sy
(@) -2and 0 @—2 and 2 (c) O (d) -2,0,and 2 (e) 0and 2
o R ¢ -

1)< 4’ lbx
£'0x)= Uy (xa—Lf)
£00= 1y (¢-2) (¢42)

X0, 2 <A
KEY PROBLEM: Let f(x) be a polynomial function such that f(-2) =6, [ (-2) =-4.
The point (-2, 6) is a(n) (D ‘; s
cal maximum - -b) local minimum c) y—intercept d) point of inflection e) x—intercept
Ls Hs o5 the Secend dervative Jesd,
9.

Identify the local minimum and maximum yalues of f(x) = 2x* —~—x . Also, identify the x-
values where they occur. W2 want pokh l Y)

f'x)= fxg-gx

£ (0= &2 (l -')(2)

£60= 9 () (1ex)
(P x=0, ;-1

Q) Mayina at: Max (s:
= $0= 3'
x=| <L0)=2- q/3
el Mia a+ MiAgs®

o (0:0

= A+ ) O
\”



10. Suppose f'(x) = x?(x + 3)%e”* Identify‘where f(x) has any local extreme values given f(x) is

continuous. i (o)
X
£'00= xﬂ[)ﬂ}?c B > Local minof x = -3
cp: X=O | )("5 + |+ ble €'66) — —>+
XZ —3 (X‘U) + |+ No lOCal max
s
e + 't
11. Suppose f(x) is a polynomial function such that f(4)=8, f'(4)=0 and f”(4)=4. What do we know
occurs at x=4 and why? ; CP QU
( \ L ‘
\C X A relalive miaimum QM(X)Occwsﬁ x4 b/( e s o Chikieal
point and the graphof s Ccuadthat x- valwe.
; \
T A4 : T 12. Given the picture of f’(x) at left, determine the x-values where the
\ \ /! , local extrema of f(x) occur on (-5,5).Identify whether they are a max or a min and explain

L —1 how you know based on f’(x).

local min occwrs af x=-1 ble £'0) chages from negative

Y fo positive,
ble 1'(x) ch from pesitiv
locq| max ocewis alx= -4 (¢ 1(X) changes tiom positive
o segetie. £
/
¢ . /4
13. Given the picture of f ”(x) at right and f ’(2)=0, determine whether " T }/ -
f(x) has a max or min at x=2. 8
\\ B
f[x? has neither a min noca max atX=2 bfc i

£16Q0s 0 (F 15 aether € nor D) y



E. Matchfwith f” and f” or sketch a graph of f(x) given f ’(x) and f ”’(x).
KEY PROBLEM: lf{/’:(x >0and f"(x)< 0 forx<0and f""(x) > 0 for x > 0, which of the following

could be thegraph of £ 2 | ¢ £

—_—
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14. Sketch the graph of a functionzgc) for which f'(x)<0 for all x and f”’(x)>0 for x:(-e=,0) and f"’(x)<0
for x:(0,0°). ) f o
< >

15. A. Sketch the graph of a function that is increasing at a constant rate for all x.
B. Sketch the graph of a function that is increasing (f'(x)) at an increasing rate (f”(x)>0) for all x.
C. Sketch the graph of a function that is increasing (f'(x)) at a decreasing rate (f"’(x)<0) for all .

A: ﬂ* 6 - /’ C. Jr

-/ J//:

\
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"
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{6020 and £6)>0 £ (170 qad {100



MJ"&) 0

16. A. Sketch the graph of a function that is decreasing at a constant rate for all x.
B. Sketch the graph of a function that is decreasing (f'(x)<0) at an increasing rate H{x/>8\for all x.
C. Sketch the graph of a function that is decreasing (f'(x)<0) at a decreasing rate (f;(x)ﬂj) for all x.

£W)>0
‘ B: 1 P |

N

| = Y /\\L —>
J |

PKR)CO an (x)<o £0) <o and 1 6V>0

- F. Identify where a function f(x) is concave up/down and has points of inflection
x—1

‘ x+3

KEY PROBLEM: Which of the following are all the |ntervals on whlch the graph of f( )
. .
concave upward? \cl ()C) 70

3 (= o) ) )
1x)= (X+3)(D“(X‘ Q—[() £ ()(): (X‘\‘3) (0)-—4'2(x+3) \@] 3 m
(:(-(-3)Q (K‘”)" [ D
s-x+ t flos 83 5] -
o) )k (x+3)* (m) R

B \g-

KEY PROBLEM (x+3)3

7" () chages SN X= -3 [- 00-3)
How many points of inflection does the gra fy= O —10x* +2x =1 have?
a) 0 b) 1 @ d) 3 e) 4

is

flx)>

(¥

5
'Léx 'L{Q<?1'2 R /nnonj v
Y':'j()xq_lzox? 2 B e Bl |
o 02| 4 |+ +
y”'3OX2(X’2—‘f) D = |-+
VU2 303 (x-R)ke2) - | - VHIELH
X=0 x=2 X>2
T at x=-2,2 S ! x=0 will MU
a - /

B oL b/c oty Facker 1
Fwo POTS be x> [dways ¢ posihe] 1 (x2)
M\(m\ only gve us PAL .
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——COI’]

X=1=X~2 _

17. On which intervals is the graph of f(x) =

£0= (0= (x+X) _ 3

-3

cave up and concave down?

>
\/

A
&
{

|
1
(x- 1) (e-n* e ‘ f)' \:
£7607 (V@ () Ee0)_ (260 6 ..
(x-1)% et T (0 cep - ) 1140

18. ldentify thze; points of inflection of f(x) = x¥/3 + 2
(0= 2 x3 :

=N
= ?e/‘

=8 x =) x=0

ccw (1,e0) £

19. The graphof y = x + —1s both decreasing and concave up on what interval? )
= K-l-x" . f@)(() f.lé()>0 u_ 3 ] @ O.'I.
1 y = 2‘[ & ] ‘?
\,l‘- l"X—a 2 2 + +
‘l =
-y % Dee- G109 x3 3
Y= }3 [ON)
(,Cu 0 00)
20. 2£0n what interv'al(s) is the graph of f(x) = 3x3 dx +7 concave down? down?
9o £1002 7B-y GrogW.

116022 1
3 below K-S

21. ** The second derivative of function fis given by "' (x)

Lookfor whee m 3| -

ten: (0 0) (0,09)
@_X‘f | ‘f

= e " —sinx. How many

mﬂm does f have on the interval g<y<10?

Gﬂ(?" on4he intervq| (u,w)
(ount kv many +Hmes
£06) changes sign (tses x-axis)

{0q

25. Given the graph of f'(x) at left,

_identify where f(x) is concave up,

Concave down, and has points

Of inflection.

cew whea £ ) s intreas

¢5,-3) (*l,s)

cep when f(x) (s deciensing.
.3 -,)

poT when f (%) hag maximafminima
of f () Spre c"wg; Styh

=3 -

Four pouts of inflection.
16”6()

26. Given the graph of f(x) ¥ /
at right, identify where f(x) is 7
concave up, concave down /
And has points of inflection.

1!
( (u when €"X)iS +
Yy

‘. ("lf) P
L0 whea £'1) is= .7 (<5,71)

YOI when 161 changes sign .7, atX=-]




EXTRA PROBLEMS:

14.

12417
Questions 14 -16 refer to the graph of f'(x)shown at right: ,"A‘*.I {
4 4 ?
‘ T hF
whea ) -~ >4 il !
For what value(s) of x does f(x) achieve a relative minimum? ?Ux-
a) x=1 b) x=0 c) x=-2 only d) x=2 only x: -2 and x=2
fl0<0

15.

For what value(x) of x does f(x) have horizontal tangents?

X=-2,x=0, and x=2

b) x=-1 and x=1 c) X= -2,-1,0,1,and 2

d) x=0 only .é) x=-2and2only
16. How many points of inflection does the graph of f(x) have? {»‘(ﬂ hns extiema
a) O b) 1 ¢ - @ d) 3 e) Not enough info.
Questions 17 -19 refer to the graph of y = f"(x)shown at right: h [ S
l“l 1 'l,‘
f/r ( x) '."‘.'ibr _ '?F
17. On which intervals is the graph of f concave up? -f”(k))O
0 (=0) 0 (0x) () @)fes) o (=)
awhen £'x) 13 19asive
18. On which intervals is /' decreasing?
a) (-%,0) b) (0,0) @Hl) d) (~e21),(Lee) o) (-o0,20)
€%) changes sign
19. How many points of inflection does f(x) have?
a) O b) 1 ' d)3 » e) not enough info
20. If f"(x) = (x — D (x + 2)3(x — 4 %57 then the graph of f has inflection points when x=
k¥ xsta doesa t-Change sy |
a) -2only b) 1 only c)1land 4 only 2 and 1onlye)-2,1,and 4 only

or do Sign Chard



