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AP Calculus AB Chapter 3 Practice Test

Multiple Choice / -1
Identify the choice that best completes the statement or answers the questian.\? é‘) o " 7_, t + t (j‘f;——_t__’

1. Find any critical numbers of the function g(¢) =t~ 7—1,t< 7. i— \‘?\
@ Jerl ve L\ 7-t 5

L t+o 0 t=2(-1t)
O O g
7}4 @ solve for t ;Z‘—;I ’L; 2T
d. BEY = 14
¢ 0 t=%

2. Find all critical numbers of the function f(x) = sin 26 +cosbx, 0<x < £

[-26im6xXcos D)~ méE)

T T 2z
A So, .
g {f(x): |2 5/h6XCOS6X-65/n6X
BT D= 4 sin6X (2(056x—f)
- . o
¢ 304 sinéx=0 CoSéx==
zZ ZZ = 3T §X= 1 Sil
d. 247 67 2 KX OT_Q-’T l g EJ/‘?)
Oki¥ xATEE x- 1 sr
18 67 18 ) 6_)
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3. Locate the absolute extrema of the function f(x) = x° 3 —3x on the ¢ mui interval [ -l}

2.
a. absolute max: (4, 52) : no absolute min ‘P (X) — ;x 3
b. absolute max: (l, - 2) ; absolute min: (4, 52)
¢. no absolute max; absolute min: (4, 52) 0 3 X - l>
absolute max: (4, 52) ; absolute min: (1, —2) x: + '

e. no absolute max or min

check GhJ/ool'nf's ?(O) _
¥ (I 7 — -2 mih
1 ‘F ("{)Z 5,2 m aX
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4. Locate the absolute extrema of the function g(t) = on the closed interval [—2, 21.

43

a. The absolute maximum is %1 and it occurs only at the right endpoint x = 2 cri 1—# X -

The absolute minimum is 0 and it occurs at the critical number x = 0. /F CO) _ O . ,- n

b. The absolute maximum is % and it occurs only at the left endpoint x = -2.

The absolute minimum is 0 and it occurs at the critical number x = 0. /F( Z) _ _H-
. -7

. .4 . . .
@ The absolute maximum is 7 and it occurs at either endpoint x =+ 2.
The absolute minimum is 0, and it occurs at the critical number x = 0. _p (2) -— _':E_

- 7

. .4 . L.
d. The absolute maximum is 7 and it occurs at the critical number x = (.

haX

The absolute minimum is % and it occurs at the left endpoint x = -2.

. .4 . ..
e. The absolute maximum is I and it occurs at the critical number x = 0.

. .4 . . .
The absolute minimum is —, and it occurs at the right endpoint x = 2.

13

5. Determine whether Rolle's Theorem can be applied to the function f(x) = x> —6x +8 on the closed interval
[2.4]. If Rolle's Theorem can be applied, find ;llll values orc in the operhinterval (2,4) such that f '(c) =0.

polynomials are bot £EY= 21—
Rolle's Theorem applies; ¢ =3 . . . . _
@ Rolle’s Theorem apglies. ¢ = 3.5 Continuous and differentiable  crrt# x=73

b
¢. Rolle's Theorem applies; ¢ = 2.5 /? (2) — O — _P(L/)

d. Rolle's Theorem applies; ¢ = -3

e. Rolle's Theorem does not apply _p ,Cc) o)) ; @) ""’1& ;n‘/‘PJ’Va, (ZJ ‘-f)

x =15

6. Determine whether Rolle's Theorem can be applied to f(x) = on the closed interval [—15, 15]. It

Rolle's Theorem can be applied, find all values of ¢ in the open interval (—l5, 15) such that f "(¢) = 0.

c=T,¢c=2 x # O

a.
b. ¢=2,¢=15
c.
d.

ol Arscontin uify

c=7

Rolle's Theorem does not apply "n l’,‘ e /° 4+er\lq
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7. Determine whether the Mean Value Theorem can be applied to the function f(x) = x”on the closed
interval [-2,8]. If the Mean Value Theorem can be applied, find all numbers ¢ in the open interval

(~2.,8) such that £ "(c) =f(§)__—({(2_)2). = .6_;—4—:—% =6 ,F /(X):;QX
MVT applies; ¢ =3

MVT applies; ¢ =2 2 X — 6
MVT applies; c =4

MVT applies; ¢ = 1 WL €h X = 3
MVT applies; c =5

o T

8. The height of an object r seconds after it is dropped from a height of 650 meters is s(r) = —4.9¢* +650. Find
the time during the first 6 seconds of fall at which the instantaneous velocity equals the average velocity.

@ 3seconds  S(6)— SCO) — 5@ = 473. é 650 — _ 9.8t

2.45 seconds 6 —
c. 22.11 seconds
d. 14.7 seconds vzq.l_,__ 7.8t
e.

18 seconds 3 . zl_
9. Identify the open intervals where the function f(x) = x/ 6-x is increasing or decreasing. —J—gé Xé_d—é’

a. increasing: (‘N/E’\E) U [ﬁ'\/g] decreasing: [—\Eﬁ) 'F/(X>:\]_gj;<_2 +X@'Z’;z
b. increasing: [—m«/g) : decreasing: (ng]

2(3-x%)
c. decreasing on (m,m) ’? (5‘) = _ﬁ
@ increasing: (—«fg,'\/g] ; decreasing: (—JE,_JE] U (,\E’,\/g] _,_# J 6- )-: S
cn s X= —
e. decreasing: (—M,f\/g] ; increasing: [/\/_’m]

/ - _ﬂ"ﬁ ﬁH-B— 6 é
Sy =T F 1=
10. Identify the open intervals on which the function y = 3x —6c¢cosx, 0 <x <27 is increasing or decreasing.

y/: 3+é>‘l.n¥
0:34‘55”’"

a. increasing on —_—
< 6 6

T 57:'] [5::
— ,— | and 6

— 2:1'] decreasing on {SI Hx]

—__ 1
increasing on 0,—7;? and 1z .27 |; decreasing on Iz 1z S/NxX = 2
6 6 6° 6 > _
11 7 7 X = ___I] (Y
. . T T T
¢. increasing on 0,—] and (? ,2;’:] decreasing on | 0, ?] é 5 G

6
. . iz . % 5x
d. increasing on | 0, 6 ] nd[ 6 2;’r] decreasing on [ 66 ]
d

7
e. increasing on o ,TJ;decreasing on [0%] an [T,Qﬂ']
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11.

For the function f(x) = (x — 1)%: —P ,(5() j— %‘ (x—— l) _93— — L‘
- 3
(a) Find the critical numbers of f(if any); 7(x__ ,> /7

(b) Find the open intervals where the function is increasing or decreasing; and
(c) Apply the First Derivative Test to identify all relative extrema.

Use a graphing utility to confirm your results.

a.

(rl+#; X — ’

(a) x=1

(b) increasing: (—00,1) ; decreasing: (I,w) — OO , I I O

(c) relative max: f(1) =0 / I _‘_,
(a) x=0,1 ¥é‘) 1n< AQC_
min ot (l’ O)

(b) decreasing: (—oc()) u(l,ao) ; increasing: (0,1]
(c) relative min: f(0) =1 ; relative max: f(1) =0

(a)x=0
(b) increasing: (—m,O) ; decreasing: (O,m)
(c) relative max: f(0) =1

(a) x=1
(b) decreasing: (—ml) ; increasing: (l,oo)
(c) relative min: f(1) =0

(a) x=0
(b) decreasing: (—oc,U) ; increasing: (0,00)
(¢) relative min: f(0) =1

. . . . . 1
12, Find all points of inflection on the graph of the function f(x) = 2 xt 2t

Poay= 252+ 6%
Ploy= 6x r12x
- GX(X 4—2)

X=0 X=-2

—== —-2|-2 0|0 o

N S
bo"'l\ are po;

4
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13. Find the point of inflection of the graph of the function f(x) = 4sin> on the interval [0, 167].

87.0) O = I(,Sml {3(87) =9YsInTr= O

14. Find the points of inflection and discuss the concavity of the function f(x) = x+ 7cosx on the interval

8
a. (97.0) $le= —'icos—%“ x:O g1, (61T
b. (874) . X 817\ ﬂ‘_'—/él
) EZ J) ? ‘) ésm 3 F&x) iy cu

(

[0.27]. / .
£EO=1-7sinx
a. concave down on (0,2]!]; no points of inflection _? O‘) - —JcoSs ><
@ concave upward on [g 32 ]; concave downward on (0%] [3; 27 ] 0 —-7c OSX
m 37
. . . .z _3z X = — 2 21
inflection points at x = > and x = > 2 ) >
T 3. 3z .
c¢. concave downward on 23 | concave upward on 2 |2 — .2 |;
. . . T 3T 0 7\ 3__’ \?F -“-
inflection points at x = 5 and x = = Iy =
I @ o
d. concave up on (O,Zfr), no points of inflection ( C C' cu c A

e. none of the above
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15. The graph of fis shown below. For which value of x is f “(x) zero?

V24

L\ .
Yhis means where [s PO

a. x=2
x=0
c. x=4
d. x=-4
e. x=-06
16. The graph of fis shown below. On what interval is f ~ an increasing function?
Y +his megns
<] f
] . . /7
4 wt)e re Is I‘/’ coOncave u‘o




Name: ID: A

17. The graph of fis shown below. For which values of x is f "(x) zero?

wlnei‘e ;5‘ +he
: Jangent Iine or
s/oloe = O

LI o o
| 1 1 1

=5

X
X
X
X
X

SR

18. The graph of fis shown below. For which value of x is f "(x) minimum?

this m/.@/ﬂL be the trickiesl”

y

thi's means “where does ‘F/(/x)
7R go Prom negative fo positive

X

3 »\{/2 i3 (cd) (=w)
poil

f‘@PF"P

N oW oMo
L VR ||
| B oo
2

fe=]
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19. A farmer plans to fence a rectangular pasture adjacent to a river (see figure). The pasture must contain
245,000 square meters in order to provide enough grass for the herd. No fencing is needed along the river.

What dimensions will require the least amount of fencing? _
245000 <= XY

— 2MSsQoo
= 2Ms00o
>/ x

‘a=17+x
p= 49090C + x
’0/

— —%10000 4|
XZ

£

a. x=1000and y =245
b. x=350andy=700 —
@ i=700and§=350 >/ 350

x =245 and y = 1000
e. none of the above

20. Find the point on the graph of the function f(x) = «/; that is closest to the point (6,0).

(B A=36,X)r (>Y e d = x*lix 43¢
J:\lé<~6)2+(r—®zl\ d=x"~Ix+36

] d=\ &' x-0) \\ d’=2x-1
] J:in 1 0 =2x-1|

N

0|z
@ vl
~ —

—_
—
[
—

12 =’
X+36 +X X

I

Al
2

o
M|:‘
N —



AP Calculus AB Chapter 3 Practice Test
Answer Section

MULTIPLE CHOICE

e AR Sl

S

CISIR-NE VN el
n\c>nmmmmomu>>m>nomm

)
<

ID:



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

