AB Calculus
Chapter 5 Review

No calculator, unless the question says “Calc” in top right corner.

|> For what value of x does the function f (x).=(x—2)(x—3)2 have a relative maximum? 993 AE’\ 'S
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2) If g is a differentiable function such that g(x) <0 for all real numbers x and if 1398 A B89
f'(x)=(x2 —4) g(x), which of the following is true? Colc

(AJ f has arelative maximum at x =-2 and a relative minimum at x = 2 .
S has a relative minimum at x = -2 and a relative maximum at x =2.

(C) f has relative minima at x=—2 and at x=2.

(D) f has relative maximaat x=-2 and at x=2.

(E) It cannot be determined if f has any relative extrema.
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.?b The graph of a function f is shown above. Which of the following statements about 7 is false?

f iscontinuous at x=a. -

(B) f hasarelative maximum at x=q.
(C) x=a is in the domain of f.

D) lim+ f(x) isequalto lim f(x).

x—a X—»a

(E) lim f(x) exists.
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lb The graphs of the derivatives of the functions f; g and h are shown above. Which of the functions

/. & or h have a relative maximum on the open interval a < x <5 ?

(B) gonly

(C) honly

(D) f and g only
(E) fgandh




5§ A point moves on the x-axis in such a way that its velocity at time ¢ (¢> 0) is given by v = % A AR
At what value of ¢ does v attain its maximum? Y
1 e, 3
A 1 (B) e2 'r\(f:) e ) (D) 2
(E) There is no maximum value for v.
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(.93 The absolute maximum value of f(x)=x* —3x% +12 on the closed interval [-2.4] occurs at x =
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For what value of k will x+ E have a relative maximum at x = -2? [9(9 _/_\] R
x
(A) —4 (B) -2 © 2 @ ) (E) None of these
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The graph of f’, the derivative of the function £, is shown above. Which of the following statements is true
about f ?

(A) f is decreasing for -1 < x £ L

(]§_)’3r is increasing for —2 ZZ(T?

(E)- fTs increaéi—nzf'c_)f_l <x< 2.”.‘

(D) f has a local minimum at x = 0.

(E) f is not differentiable at x = —1 and x = 1.
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16 A particle moves along a straight line. The graph of the particle’s position x(t) at time ¢ is
shown above for 0<?<6. The graph has horizontal tangents at =1 and =5 and a point of

inflection at ¢ = 2. For what values of ¢ is the velocity of the particle

Q(A)O<t<2‘ 5\°Pe \
®) 1<t<5 f >0
(C) 2<t<6 SO LONCOHK UP
(D) 3<t<5 only
(E) 1<t<2 and 5<t<6
x= -2
“) Let f be a function defined for all real numbers x. If f ,(x)=|4—x2| 97 A 1S
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|2) The function f given by f(x)= x> +12x—24 is 04 3 AG 27

Cele
(A) increasing for x <-2, decreasing for —2 < x < 2, increasing for x> 2

(B) decreasing for x <0, increasing for x> 0

(© - iﬁéfeasing for all x :_“_."

(D) decreasing for all x

(E) decreasing for x < -2, increasing for —2 < x < 2, decreasing for x > 2

£ = 3%+ )2
+
O = 3 (x?+4) _—
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! 5} At x =0, which of the following is true of the function f defined by f(x)=x2+e2* 9 L AD
z|

(A) f isincreasing. ' - -2X

[ is decreasing. ¥ (X) X - e

(C) f is discontinuous. ‘ -
£'(0) = 2() -2

(D) f has arelative minimum.,
(E) f has a relative maximum. = -2

14) . .
4 What is the x-coordinate of the point of inflection on the graph of y = lx3 +5x%+247 199% AD |
3 ?
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1= The graph of the function y = x> +6x® + 7x—2cosx changes concavity at x =

(A) -1.58 (B) -1.63 (C) -1.67
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a\’ 3X2+ 2% =+ 7 + 23X
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a =X 4+ 2 =+ 2 COS X

O = Lx +12 4+ 2conx
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Ko\ If f'(x)= x(x+1)(x—2)2 , then the graph of f has inflection points when x = taas AR 9

(A) ~lonly (B) 2only (6 ;1 and Oonly | (D)

—land2only (E) -1,0, and 2 only

x=0, -1 2
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l—)) The function f has first derivative given by f'(x) = —x—3— . What is the x-coordinate of the inflection

1+x+x

point of the graph of f?

(A) 1.008 L(B) 0.4'73? ©) 0 (D) —0.278

e —
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(E) The graph of f has no inflection point.
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| g) The derivative of the function f is given by f'(x)=x’ cos(x2 ) How many points of

20% AR RO

inflection does the graph of f have on the open interval (-2, 2)? Col\Co
(A) One (B) Two (C) Three (D) Four ((E’)_ Five
z2oll on A S e #1017 HKe 5%@6
e owmiore
)CD The graph of y = __52 is concave downward for all values of x such that 9%y 4B H
(A) x<0 B) x<2 € x<5 D) x>0 Kﬁ5—iz:fﬂﬁ
-\ - —
4= -5(x-2d 6 10 (x-2)
-2
a\- 5()(-& pon Xx= 2
\ "3 -+ -— L1y
§' = - 10 (x=2) 4
e YA — z
20) The graph of y =3x* —16x +24x? + 48 is concave down for 1997 ADB S
(A) x<0 a‘= 2x® - H& x % + UB X

B) x>0 " 2
4 T3x -4px + Uy

O0=12(3x-3x + 4

(C) x<-2 or x>—§

D) x<% or x>2

TR o= (2= 2)(x - 2)
3

B Z<x<2 f}-
g___,,/// x=z/3 2.
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21 For all x in the closed interval [2, 5], the function f has a positive first derivative and a negative second |
derivative. Which of the following could be a table of values for f? \Wl\"a LONCoAL down!
@ FT@] " @@ ]m © @] o i@ ® [/
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- 2) . The function f* is continuous on the closeie inierval 2, 4] and twice differentiable onthe 28 AR Q0
, ey SO 25 os = : . i
open interval (2, 4). If f'(3)=2 S"(x) <0 on'the open interval (2,4), which of the e '

following could be a table of values for 7  COYLANE down

o oy

x | f(x) " x | f(x) x | f(x)
2.5 25 | ] -
2 \:5 2.5 2 s 2 3 NG &\off ufi e
3 5 3 5 . 3 5 | 7 ¢
) 1.5 )2 ) L5 oo
4 | 65 4 7 4 | 65
Ldo” 0" "
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2 oF X=3
x | f(x) x | f(x)
2 | 3 b2 2 | 35 ->\_5 R ocon ol peasont W/ VT
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The graph of y = f(x) is shown in the figure above. On which of the following intervals are

2

M 065/ Y50 and d—f<0?
dx

\Y\c.m\r\a & concot  down
Pondhon I a<x<bd
II. b<x<c

M. ec<x<d

(A) 1only -_,(B) II only h '_ (C) III only (D) Iand I (E) II and III

W DS
If y is a function of x such that y' >0 for all x and y" <0 for all x, which of the following could

2 vy
LD be part of the graph of y = f(x)? bR AD W
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2 The function f is continuous for —2 < x £ 1 and differentiable for -2 < x < L If f(-2) = -5 and f(1) = 4,
which of the following statements could be false?
) N

(A) There exists c, where —2 < ¢ < 1, such that f(c) = 0. CoNH NVeLs Rrncknen

There exists ¢, where —2 < ¢ < 1, suchthat f’(c) = 0. ner 800-?0-“{'&25*  Vewe rox/ min /
(C) There exists ¢, where -2 < ¢ < 1, suchthat f(c) = 3. Conhmugus Loncion er hesd l?“*
(D) There exists ¢, where —2 < ¢ < 1, such that f’(c) = 3.v~

(E) There exists ¢, where —2 £ ¢ < 1, such that f(¢) 2 f(x) for all x onthe closed interval -2 < x < 1. Con Phvous
S 80 wovr Vot slidube

. o ox =
R
- (~2) > " 372

There exsis o ce [-2,\) sudn et
'P'(C)=3

2008 A% ¥4 e

2(&) The function f is continuous for ~2<x<2 and f(-2)= f(2)=0. If there is no ¢, where
—2 <c<2, for which f'(c)=0, which of the following statements must be true?

(A)For 2<k<2, f'(k)>0. J

(B)For -2<k<2, f'(k)<0. A .,
(C)For -2<k<2, f'(k) exists. E

(D) For -2<k<2, f'(k) exists,but f' is not continuous.

@For some k, where —2<k<2, f'(k) does not exist. v~
R’ could He & Corner *
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2 7) If y=2x-8, what is the minimum value of the product xy ? 947 AD EZ)
C

w6 (® 8 ) © -4 ® 0 ®) 2

M= x(2x-%)
= 22X R X
Mz dx =%
0= Ux-% M= -3
X=2 W= -4
28)  The point on the curve x*+2y=0 that is nearest the point (o,—%) ocours whereyis Mo AB |
(A) % @Lo':] ©) -% D) -1  (E) none ofthe above
Dr | (-0 + W y2)* o x?
3* "%
N

LRI (2 +2)"

2 e
M= x"' -+ ("/-;_X ‘\‘\/‘2) X=0
=0
2 4
M= 2x + 2(-72 % «Y2) (%)
3
0= +x° -x o= X+ %2 2 x() «xd
ZCI) Whickris.the best "(;f— t];e following polynomial approximations to cos.2x fiear x=07 1AL AB 37
3 TN
(A) 1+§ (B) T+x © A1—__.52—-" E(P) 1—-2x2/,,' (B) 1-2x+x?
-F(x) F Qu TN £ (0\) = | \&Y\Ore
UK = - 2sn g le
£ = c25m0

= 0
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)j} The function f° is twice differentiable with f(2)=1, f '(2)=4, and f"(2)=3. What is the
value of the approximation of f (1.9) using the line tangent to the graph of f at x=29?
@Wo4  (®OS ) (©07 (D13 (E) 1.4
LX)z £2) + $/(2) (a-2)
R N NI EY)
= | +4¢o. )
= \ - ba q
L = be CD
3') The approximate value of y=+/4+sinx at x=0.12, obtained from the tangent to the graph at 19 L9
x=0, is AD 2
(A) 2.00 @’3')_ 203) ©) 2.06 (D) 2.12 (B) 2.24
\ I - . desns * 2
a = (d vblﬂbﬁ) oS K g(.@) = Yo
\ WSO \ \ 6.8
\A(o‘)-.-. o - —= = 6.\ 2
2 4810 z T8 O
ce s o
L (m\?b = 2 + 0.25(0. \7) 8300

= - -
Lr) = 2 « 5 (x=-0) -
- T 2-Vq X = 2.0

The radius » of a sphere is increasing at the uniform rate of 0.3 inches per second. {\t the _in§tant 1673 Ap
3 2'3 when the surface area S becomes 100 square inches, what is the rate of increase, in cubic inches 2o
4
per second, in the volume V' ? (S =4nr? and V = —3—7tr3)
,/_ﬂ"\.
(A) 10n B) 12n (C©) 225z (D) 25=n C E) 30m
& | dv z \ooTm = Hr
—diz 6.3 \n/sec —d—‘é-= Bar ¢ _3%
28 = ¢ *
SA=100T n* V 2 -
2Y Ly (D) (6.3) S=r
€
a2 4 i eo 3
o= =)

= 30T
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33) The volume of a cone of radius r and height 4 is given by V' = gn r“h . If the radius and the height

) 1 . . . .
both increase at a constant rate of 5 centimeter per second, at what rate, in cubic centimeters per

second, is the volume increasing when the height is 9 centimeters and the radius is 6 centimeters?

@ L ® 10x (© 247 ) (D) 54=n (E) 108x
2 o PR
= s <
-i{-:-lz em/ sec \,_s-rrr\n
A \ ﬁ:—g—T[‘Zrh ar . wzc\h
T ST /sec d Py
N = Lo (2D + (2 1)
— ? when

ot hed  rel z L (s~ e) = Zr

The radius of a circle is increasing at a constant rate of 0.2 meters per second. What is the rate of increase in the

3L4> area of the circle at the instant when the circumference of the circle is 20z meters?
(A) 0.047 m?%/sec ar - 6.2 | Cole
B) 04rx m%/sec clt
Lg "4.,7;m2/860 v;) dA A :“Tf‘?-
Y 207 1 2 - —_— = 7
®) ZOzm sec TE . 9h st ¢ Or
(E) 1007 m%/sec ab - : -;-B
C= 20T
= 2.1 (\6) (0. 2)
20 22T
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35) The sides of the rectangle above increase in such a way that % =1 and % = 351'Z . At the instant

dt

when x=4 and y =3, what is the value of%?

1

A 3 (® 1) © 2 @) 5 ® 5
Xz-r &zs 27
ZX ax
Ak 2&% = 22 02
d o
2(4) & -
(4) z 2(3)3\.%2 = 2 (D)
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