Unit 3 AP Classroom Practice for Sections 1-5
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A particle is moving on the z-axis and the position of the particle at i

5 4 6 8 1012 abs valve of
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is given by z (), whose graph is

shown above. Which of the following is the best estimate for the speed of the particle attime £ = 47
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3'_) A car is driven on a straight road, and the distance traveled by the car after timet = Qs givenbya

\ Slope reei
' g‘&\ ‘f Voﬁ'ﬁ— *‘2) quadratic function s, where s {#) is measured in feet and ¢ is measured in seconds for 0 < ¢ < 12. Of the
Iy following, which gives the best estimate of the velocity of the car, in feet per second, at time f = 6
seconds?
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where b >> 1. Which of the following is an equation that could be used to find the value of b7

4) Let f be the function defined by f(:z;} = e’®, The d@verage rate of change

f(®)=20 \
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5) The function £ = f(5) models the timé 1h %gaurs for a sample of water to

size § of the sample, measured in milliliters. What are the units for £ (5} ?
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hours per milliliter
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milliliters per hour
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< @ hours per milliliter per milliliter \
N
@ milliliters per hour per hour

.

6) Graphing Calculator Needed
D) =10+49 cas(%t)

The function D) defined above models the depth, in feet, of the water t hours after 12 A M ina certain
harbor. Which of the following presents the method for finding e Instantaneous rate of Dhange of the
depth of the water, in fest per hour, at 6 AM. 7 \
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7) A particle moves along the Z-axis so that at any time £ 2> 0 its position is given by m(ﬁ) = +(a— .ﬁ)i

where a is a positive constant. For what values of £ is the particle moving to 1 \/‘6&) >0

-
The particle is moving to the rightonly #0 < T < 4.

<' particle is moving to the right only if e <{ D

@ The particle is moving tothe right only if £ = @,

The particle Is not moving to the right.
.

8) An object moves along a straight line so that at any time £, 0 < £.< 8, its position is given by

z (t) = 7 + 6t — £2. For what value of £ is the pbjﬁct v(t Y=0
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A particle traveling on the 2-axis has position z(t) at time £. The graph of the particle's velocity v {f} is

shown above for D < £ < 5. Which of the following expressions g_i’«teg thetrave}&é by the
particle overthe time interval 0 < § < 57
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1 O) Let @ and ybe functions of time ¢ such that ths vonstant. Which of the following

equations describes the relationship between the rate of change of @ with respect to time and the rateof
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1 1) A right triangle has base z feet and height  feet, where z is constant and h changes with respect to time ¢

, measured in seconds. The angle 8, measured in radians, is defined by tan @ = —i%. Which of the foliowing

best describes the relationship between -3%, the rate of change of 8 with respect to time, and %—, the rate

of change of A with respect io time?
.

=

—_—
-

m&xﬁkﬁ) % radians per second
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& 22 radians per second
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@ =tant(1 %’;ﬁ). radians per second

1 2) A particle moves on the hyperbola zy = 15 for time ¢ > 0 seconds. At a certain instant, # = 3 and
dz

7 = 6. Which of the following is true about y at this instant?

NoTE ALL ANSWERS
are how "Y'is changing

< Y is decreasing by 10 units per % <6 ,f:'m J d&-
~ it
¢ is increasing by 10 units per second.
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1y is decreasing by 5 units per second.
1 N
y is Increasing by 5 units per second.
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1 3) A piece of rubber tubing maintains a cylindrical shape as it is stretched. At the instant that the inner radius.
of the tube is 2 millimeters and the height is 20 millimeters, the inner radius i@t the rate of 0.1
millimeter per second and the height the rate of 3 millimeters per second. Which of the

following statements about the volume of the tube is true at this instant? (The volume V' of a cylinder with

L o fl
radius v and height his V = nr?h.) NOTE ! Auswes ale how Va/umc 15 Cl’:qn?:ha. Y

so FHnd dY%

d
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C/.j/mv;ume is ‘ by 4ar cubic millimeters per 5»3@0&&\)
(’h
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The volume is decreasing by 4w cubic millimeters per second.

The volume is increasing by 20m cubic millimeters per second.

@ The volume is decreasing by 20w cubic millimeters per second.
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on [3.5] avenec:=¢
on [5,9] Averec:c

14)  how many
times 15 Jhe
AVC ROC = b fl@)| o | 6 | 18 | 20 | 42

r 1 3 5 7 9

Selected values of a differentiable function f are given in the table above. What is the fewest possible

number of values of ¢'in the interval {1,9] for which the Mean Value Theorem guarantees that f' (a} =67

.




1 5) The Mean Value Theorem can be applied to which of the following functions on the closed interval

? Mmust-be conbihuvovs & A i Flerentiable
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1 6) Which of the following functions of & is guaranteed by the Extreme Value Theorgf to have an absolute

maximum on the interval [0; 27] ? -P(a) £ (b 3 € ¥ st on d func 'HO"\
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The function g shown in the figure above is continuous on the closed interval [0, xg] and differentiable on

the open interval (Q, {ﬂﬁ}, where 21, &3, 3, T4, L5, and 2g are points on the z-axis. Based on the graph, what

are all values of 2 that satisfy the conclusion of the Mean Value Theorem applied to g on the closed

interval [0, 2] ?

¢
@ 23 only, because this is the value where g {z) equals the average rate of change of gon

[0, ze].
. ™
@g and x4 only, because these are the values where ¢/ (@) = O on [0, zg].
pW
/ \
@1 and x5 only, because these are the values where the instantaneous rate of change of g : '
at those values is equal to the average rate of change of g on [0, xg]. )
]
o
o

@1, T3, and x5 only, because these are the values where either the instantaneous rate of
change of g at the value is equal to the average rate of change of gon [0, :z;g]_ or the value

of g (z) is equal to the average rate of change of g on [0, zg].
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Let fbe f@t&m with selected values given in the table above. Which of the following statemeijts must

Assuming  £x) IS continvevs & A Frrenhable

be true?
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19) Let f be the function defined by f (&) = (sinz)e * onthe interval |—Z, % b'.ﬁnwﬁicﬁc‘{ the followir
"2 | ‘:&(
(4]

' -t =X -
open intervals is f increasing? 'F'(’XB = Sinx (e )"‘ < cosy -§ny+co.w:o

=z @""-(—sin'\( + COS’)() I=tany

=
bl

("%’ %j ]

o

—
(ﬁI %) only '
A




Eil N N
20) Graphing Calculator Needed

Let f bethe functmn with derivative given by f’ (z) = sinz + cos (2z) — % for 0 < & < . On which of

the following intervals is f increasing? w hf.nev‘c r 'F (’X) 20 (”‘bave (“‘C (X’d’XI Y 3

[ [0,0.724] only

™
[0,0.724] and [2.418, S.ID

o
~ [0,0.253] and [1.571, 2.889]

)
[0.724, 2.418]

21) Let fbe the function with derivative given by f' (z) = &® — a® = (z — a) (z + a), where ais a positive

constant. Which of the following statements is true?
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< f is decreasing for —a < z < abecause f'(z) < Ofor —a < z < a. >
N .
fis decreasing for & < —a and > a because f'(z) < Gforz < —aandz > a
i &
N

@ [ is decreasing for & < 0 because f' (z} < Oforz < 0.

fis decreasing for z < 0 because f”(z) < 0forz < 0.
Fl(ﬂ‘ x*=a’ 'F'(Y = (7“0*3(’)(+0\§ 0= (x-a)(x+a)
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The function f is defined by f (m) = 22", At what values of & does f have a relative maximum?
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23 ) Let f be a differentiable function with a domain of (0, 10). It is known that ! (z), the derivative of f (z),

is negative on the intervals (0, 2) and (4, 6) and positive on the intervals (2, 4) and {6, 10). Which of the

following statements is true? I/___,__-f -+ ) ! + 4
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. [ has no relative minima and three relative maxima.

<
[ has one relative minimurm and two relative maxima.
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e
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[ has three relative minima and no relative maxima.
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Km r<l min on'F(x)
24) Graphing Calculator Needed

Let f be the function with derivative f’ ()= 2% — 32 — 2. Which of the following statements is true?

'\'
1 has no relative minima and one relative maximum.
LN
—_
= — ™
< I has one relative minimum and no relative maxima.
\
B
4 ™
@ J has one relative minimum and one relative raaximum,
@ £ has two relative minima and one relative maximum.
2 5) Let g be the function defined by g (#) = |z| — 3 |2 + 1]. What is the absolute maximuhsyalue of g on I
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28) Graphing Calculator Needed

The second derivative of the function gis given by ¢ (z) = a® /4.2z* — 6.612° + 8.6022°. At which

values of 2 in the interval —3 < @ < 4 does the graph of g dve a point of inflection where the concavity
it
of the graph changes from concave up to concave down? / LU he n , 1£ C/t’) awv %Cﬂ- from

posihive 4o negabve
m&imlg )

2= 23 and 2 = 3.4 only

P
2= -8 2= 11, and z = 3.4 only

o,

=23 e=02=11Lande =34
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29) Graphing Calculator Needed |

The first derivative of the function h is given by i/ (z) = z° — 32 + . What are all intervals on whi

the graph of A is concave down? when h G ('XS i'S DECREAS i NG

(—o0,0) and (0.338,1.307)

4 o
(—00,0.669)

(—x,0.167) and (1, 00)

/—_\

(0.167,1) >
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Let f be a function such that f (—1) = 1. At each point (@, ¥) on the graph of f, the slope is given by

EEE = —g? ~wy-§~y3 1. Which of the following statements is true? dz% _
(~1,1) = -~ 1)+ | — = @ =
% y =+ ) [ O Anre

PoSITIVE
VALUE

slope of 2¢ro )
f has a relative minimum at z = —1. on a eC up po chon of
the an

VA
¢, 1)

A

— u-'r

[ has a relative maximum atz = —1.

AY6)
9"
DY

f has neither a relative minimum nior a relative maximum at & = —1.

) eeup

There is insufficient information to determine whether f has a relative minimurm, a relative

maximum, or neither at . = —1.

31 ) Let f be a twice-differentiable function. Which of the following statements are individually sufficient to
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conclude that & = 2 is the location of the absolute maximum of f on the interval |5, 57

W{) couvld be m;n,MOLX,OF p(a‘lcau ce down

/—-7 oz =2is th. itical point of f on the interval [—5, 5], and(f" {2} < 0,

Il z = 2 is the only critical point of £ on the interval [—5, 5], and f _(—-5} < f(B) < ).

‘ @ Honly
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32 ) x 0 1 2 3 4 5
fillz) | -3 0 —1 5 0 -3
f'z) | 53 | —20 | 17 | —05 | 12 | -51

Let fbe atwice-differentiable fumﬁcr values of ' and f” are shown in the table above. Which
of the following statements are true? 'Q NoTE:

’
we can t assome O‘UJ\er va ’oe 5
1. f has neither a relative minimum nor a relative maximumat z = 1.

FloNzo F£'"(1) <obece Aawn)
i‘m'fh%am[aﬁ%m@‘&mam‘: 4 £l =0 £ (1) >0 (50 ce UP) > a relohve
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~ [ has a relative maximum at 2 = 1.

33) Let f be the function defined by f () = $2° — 3% — 16z. On which of the following intervals is the

2 "
graph of f both decreasing and concave down? ‘Fw?f\ 2 6 —lb -F (7‘\ = 2x~¢

= (oc-8) (x+2)
(—00,3)

< (—2, 3) only > v
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34) [ 2 Jo<z<3]| 2=3 |3<z<9|e=8]9<a<ll|a=11[11<a<16

f'(z) | Positive | Undefined | Negative | —3 | Negative | 0 Positive
f'(z) | Positive | Undefined | Negative 0 Positive 0 Positive

The function f is continuous on the interval (0, 16}, and f is twice differentiable except at & = 3, where
the derivatives are undefined. Information about the first and second derivatives of f for values of x in the

interval (0, 16) is given in the table above. At what values of 2 in the interval (0, 16) does the graph of f

have & point of inflection?

z = Bonly
.

V “\ Y
z=3andz =9 ) ,
J

@=3andze =11

p
z=98%andx =11
L

35) Graphing Calculator Needed
The first derivative of the function k is given by ! () = sinz + cos {2?) + , and the second derivative
of his given by h” (z) = cos — 2xsin (z%) + 1. On what open intervals contained in —3 < z < 2is

the graph of i both increasing and concave down?

(0.969, 1.697) only >

&\---_ A

N

(—2.499, —1.829) and (0.969, 1.697)

. "

< Y
© (—0.495,2)

“w o
(—1.311, —0.166)

5. S

‘ J ' I l“ -L'z{l\\
=49 » ~ . '
/\// ‘ “; ;V\Clws ( ,UQS: ) W 7

69
ce down (-2.194 ,ﬂl.ﬂ’tf) ) (,%1‘ 1, 647)




36) The function f is differentiable and increasing on the interval 0 < z < 6, and the graph of f has exactly




37)
SN shaws £ inc

=X

Shows £ dec

Graph of f’

The graph of 7, the derivative of the function f,is shown above. Which of the fellowing could be the graph

of f7




38)

£is ccdown
Graph of f”

The graph of f”, the second derivative of the function £, is shown above on the interval 0 < & < 8. Which

of the following could be the graph of f7
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Znd deriv. OC'('Z%S — 24)-1 . A2y d% . =2 .._.2. +2y .
x*® dx? dyz = — /X’

3 9) Let C be the curve defined by 2%y = 4. Which of the following statemems :s wrue of curve C atthe ;m;

| -2.( (
(2,1)? /ﬁ;(2' ,) 2 ;3 -y 2 ( .) - ’-/ '
4r<o0 —‘-‘—5—>o

dx?®

¥
f—

@ It has a relative minimum bmausgg//—(ﬂ&d y' >0
<

It has a relative maxi;mum_beeaaWd i’ <0
P S B -,

< @ Itis decreasing and concave up because ¥ < 0 and > 0.
i oy
] ™
It is decreasing and concave down because 7/ <. Oand ' < 0.

' /

dy

40) Consider the curve defined by % — %2-' =1 tis kn that % = ; and 75 = }:6 7 Which of the

6@
following statements is true about the curve in\Quadrant IV 7

R is posibive € g is negahve

The curve is concave up because % >0

The curve is concave down because %— < 11

o

/

< @ The curve is concave up because % > )
\_ *

-

R &
The curve is coneave down because E}fé << 4

%—f (4—#) »4.‘1') < O Decrear;ng

%@eﬁ’)-#> >0 Ccup
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