AP Calculus AB - Assignments, Review

| Date Section Assignment
Dec. 6 Related Rates FRQ 1994 ABS
Multiple Choice 1997 Part 1:
2.4,5.7.8,10, 11,12, 13. 14, 15,17, 19.21. 22
Dec. 10 Implicit Diffand | FRQ 1994 AB 3
Other Multiple Choice 1997 Part 2:
| 76.77.79. 80, 81. 82, 85
Multiple Choice 1998 Part 1:
1,6.8.10,12.13,14. 16,17, 18. 19
Dec. 12 Function Analysis | FRQ 1989 BC 3
‘3 Multiple Choice 1998 Part 1:
22,23.24,26.28
Muitiple Choice 1998 Part 2:
76. 77,78, 79, 80, 81. 83, 87, 89, 90. 91
Dec. 14 Review HW due Study
Dec. 17 50 minute class Study
| Dec. 18 40 minute class Study
Dec. 19 Final Exam 2 Free Response (10 points each)
20 Multiple Choice (2 points each)




1994 AB5-BC2

& errele is inseribed ina square as shows in the figire above, The circun ’ i
crrele is increasing &1 a constent vaze of B inches per secona. A ae circle expands. the
square expands 1o maisitaln the condition olangency. (hote: & circle with radius rhas

circvmference =27 and area A=7mr)

(z) Find the rate at which the perimeter of the square is increasing. Indjcate units of
measure.

{b) A7 the instan: when ihe avea of the circle s 257 square inches. find the rate of
iperease in the area enclosed betweer: the circie and the square. Indicate uniis of
measure.
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1994 AB 3

WA Ayt =27

(@) Write an expressian for the slope of the curve atany point (x, ).

i - Lo -
Ly et T VU AR BRI
. b !

sarallel. Snow the anaivsis that ieads 1o vour Conciusian,

(¢} Find the points on the curve where the lines tangent o the curve are vertical

Copyright € 2003 by College Entrance Examination Board, All rights reserved.
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1989 BC3

Consider the function f defined by fix) =&’ cozx with domain [0.27].
(a) Find the absolute maximum and minimum values ot fix}.
(b) Find the intervals on which f is increasing.

{¢) Find the x-coordinate of each point of inflection of the graph of /.

Copyrisht € 2003 by College Entrance Examination Board. All rights reserved.
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50 Minutes—No Calculator

Note: Unless otherwise specified, the domain of a function £ is assumed to be the set ot all real
numbers x for which /{x) is a real number.

I, L‘ (43" = 6x) dv=

(A) 2
By 4
() 6
(D) 36
(E) 42

2. If flxy=xv2x-3, then f'(x)=

(A) 3x-3
s
\,1'2,\‘—3
(B) ———
N2y -3
. 1
) ——
V2x -3
—x+3
O i
M2Ax-3
(E) 5x—-6

2J2x -3

L]

1 {* flxyde=a+ 26, then [ (f(x)+5)de=

o

(AY u+2b+3 (BY 3b-3u Yy 7h-4da (DY 7Th-35u (EY 7h~0a

4. If fivyy= B N l then f'{-1)=
X
(A) 3 (B) 1 () -1 Dy -3 () -5

AP Caleulus Mudtiple-Clharce Question Collection T
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1997 AP Calculus AB:
Section I, Part A

5.  The graph of y = 3xt —16x° + 2447 +48 is concave down for

{A) x<0
(B x>0

(€C) x<=2 or x>—-§

(D) x<— or x>2

2
E}y —<x<2
(E} 3
RS
6 E I{ - df -
! ! i
(A) e'+C (BY ¢ 2+C (C) e2+C (D) 2e2+C (E) & +C
i 33
7. —cosT(x7)=
dxb (x7)
(A) 6x* sin(;r.3 ) cos(x3)
(B)  6x% cos(x*)
(C) sinl{_\'3)
(N) -6x" sin(x3) cos(xj)
(Ey -2 sin(_r3)cos(x3)
AP Calewlus Multiple-Choice Question Collection Lt
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1997 AP Calculus AB:
Section I, Part A

Questions 8-9 refer to the following situation.

v
1 1 ] 1 1 1 | 1
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3 | 1 ) i '
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A bug begins to crawl up a vertical wire at time ¢ = 0. The velocity v of the bug at time ¢,
0<r<8,is given by the function whose graph is shown above.

8. At what value of ¢ does the bug change direction?

(A} 2 (B) 4 (C) 6 Dy 7 (E) 8

9. What is the total distance the bug traveled from 1 =0 to 1 =87

(A)y 14 (B)y 13 (Cy TI1 (D) 8 {E}y 6

10. An equation of the line tangent to the graph of v =cos(2x} at x = % is
™
A) y-l=—|x-=
(A) ¥ ( 4}

N

B) y-l=-2|x-—

(B) {\ 4}
T

C =2 x—-—

SR (Y 4)

' i
D} y=—|x-—
(D} (Y 4)

(E) y=—2{-‘:—;J

AP Caleutus Multiple-Choice Question Colfection 112
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1997 AP Calculus AB:
Section I, Part A

f
v=f10

AR

[1. The graph of the derivative of / is shown in the figure above. Which of the following could be the

graph of f?

(&) ¥ (B) y
T i
_3 % 2 =) o 2
(C} v (D) Y
/ . AN AN
/_: 0 2 /2 0 \2/
(£ M
N .
_3 TR

2. At what point on the graph of y = %xz is the tangent line parallel to the line 2x -4y =37

i

0o u o (] | .
@ (3-3) ® |34 © [\I,—ﬂ (D) [1,5) ) (2.2)

AP Caleredus Mudtiple-Choiee Question Collection
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1997 AP Calculus AB:
Section I, Part A

4-x’
13. Let / be a function defined for all real numbers x. If f'(x) = i N then f is decreasing on the
x_
interval
(A) (~»2) (B) (-».2) €y (-2.4) D) (-2.») (B} (2.%)
14. Let f be a differentiable function such that f(3)=2 and f'(3)=5. If the tangent line to the graph
of £ at x=3 is used to find an approximation to a zero of f, that approximation is
(A) 0.4 (B) 0.5 (C)y 26 Dy 34 (Ey 5.5
Y
15. The graph of the function f is shown in the figure above. Which of the following statements about
f is true?
(A lim f(x)=lim f{x)
x—a x—rh
By lim f{x)=2
Xl
() hm f(x)=2
x>
(DY lim f{x)=1
r—=h
(E} lim f{x) does not exist.
Xl
AP Calendus Mudtiple-Choice Question Collection . 104
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1997 AP Calcuius AB
Section I, Part A

16. The area of the region enclosed by the graph of y = x2 41 and the line y =5 is

2

14 16 28 3

(A) — By — Cy — m = E) 8
(A) 3 (B} & (C) 3 (1) ; (E) &n
i7. 1t x° +y3 =25, what is the value of % at the point {4.3)?
dx
25 7 7 3 25
A —-— B) -— Cy — Dy = Ey —
(A) 57 (B) o (C) F (D) i (E) 57
n elan.\'
18. 4 dx is
IO cos” x
{(A) 0 (B) | (C) e-1l (D) e (E) e+1

19. 1f fx)= ln‘xz 1 ‘ then f'(x)=

2x
2
x —

(A)

(B)

()

(D)

(E)

AP Calowlies Multiple-Choive Question Coflection
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1997 AP Calculus AB:
Section I, Part A

20. The average value of cosx on the interval [-3,5] is

sin5—sin3
Ay 2
(A) 2
sin5-sin3
By ——_>"~°
(B) 5
(©) sin3;sin5
sin3+sins
(D) —
sind+sins
(E) e

.x
21 lim— is
—=11Inx

(A O By - (C) 1 (DY ¢ (E) nonexistent

22. What are all values of x for which the function / defined by f(x)= (x> —3)¢™ is increasing?

(A) There are no such values of x .
(BY x<-1and x>3

(C)y -3<x<l

(D) -l<x<3

(E)  All values of x

23. Ifthe region enclosed by the y-axis, the line v =2, and the curve y = Jx is revolved about the
y-axis, the volume of the solid generated is
32n 16w : lon gn -
(D) (E})

B) — ) —
2 © = 5

(A)

AP Calcuelis Mudtiple-Chuice Question Collection
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DR
(B) I;J:d‘(
o LiE
(€) 5j0\f§fz‘
(D) LJ.(;\/;dx

(E) 1 jjﬂ\/;dx

Sectlon I Péu't A "

-0 \'.
I> . . . . .
St \j% is a Riemann sum approximation for
)
r

25. [xsin(2x)dt=

Y ]
_ L eng Zsing? :
(A) ,}cos(Ex}+ 4s|n(h_r)+(

—

(By - % cos(2x)— % sin(2x}+ C

X 1 . ) .
(C) —2-005{2,r)—15|n(2,x)+c

(D) —2xces(2x)+sin(2x)+C

(£)y —2xcos(2x)—-4sin(2x)+C

AP Calevdus Multiple-Choice Question Collection
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40 Minutes—Graphing Calculator Required

Notes: (1) The exact numerical value of the correct answer does not always appear among the choices
given. When this happens. select from among the choices the number that best approximates
the exact numerical value.

(2} Unless otherwise specified. the domain of a function £ is assumed to be the set of ali real
numbers x for which f(x) is a real number.

2y
76. If f(x)=—, then f'(x)=
2x
(A) |
(B) e2¥(1=2x)
2x2
{C) ‘32,\'
2x
e (2x+1)
D) 5
X
e> (2x-1)
©

77. The graph of the function y = xF +6xF +7x—2cosx changes concavity at x =

(A) -1.58 (B -1.63 (C) -1.67 (D) -1.89 (Ey -2.33

78. The graph of f is shown in the figure above. If J.ij{x)dx =23 and F'(x) = f(x), then
F(3)—-F()=
(Ay 03 By 1.3 (Cy 33 (D) 43 (Iy 5.3

AP Calvwlus Multiple-Chetce Question Collection
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1997 AP Calculus AB

f(2 'h}—/(2 <

79. Let f bea function such that lim} ~}— =3, Which of the following must be true?
= 1
1. /£ iscontinuous at x = 2.
il. 7/ is differentiable at x = 2.
111, The derivative of f is continuous at x = 2.
(A) Tonly (B) Il only (C) TandIionly (D) landIIonly (E) IlandIlfonly
80. Let / be the function given by f{x)= 3(»4"': . For what value of x is the slope of the line tangent to
the graph of / at (x. f(x)) equal to 3?
(A)y 0.168 (B 0276 (Cy 0318 (Dy 0.342 (Ey 0.351
81. A railroad track and a road cress at right angles. An observer stands on the road 70 meters south of
the crossing and watches an eastbound train traveling at 60 meters per second. At how many
meters per second is the train moving away from the observer 4 seconds after it passes through the
intersection?
(A) 57.60 (B 57.88 (Cy 5920 (D) 060.00 (E) 67.40
82. If y=2x-8, what is the minimum value of the product xy ?
(Ay ~16 (By -8 (Cy -4 (D) 0 (E) 2
83. What is the area of the region in the first quadrant enclosed by the graphs of v =cosx, ¥ = x.
and the y-axis?
(Ay 0.127 (B) 0.385 (Cy 0400 (D) 3.600 (Ey 0947
84. The base of asolid S is the region enclosed by the graph of v =+/Inx, the line x =e¢, and the
y-axis. 1{ the cross sections of . perpendicular to the x-axis are squares. then the volume of S'is
] 2 . : . o3 .
(A = (B) - (C) 1 (D) 2 (B} < -1D)
in bl 2
AP Colends Multiple-Choice Question Collection T
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Lf the derivative of £ is given by f'(x)=¢" —3x°. at which of the following values of x does f

83,
have a relative maximum value?
(A} —0.46 (B) 0.20 €y 091 (D) 0.95 () 3.73
86. Let fix)= Jx . It the rate of change of f at x = ¢ is twice its rate of change at x =1 then ¢ =
(A - (B) | ©) 4 ©) - B —
4 ' \/5 ’ 2\.:6
87. Attime ¢ 2 0. the acceleration of a particle moving on the x-axis is a(/y=¢+sin/. At 1 =0, the

velocity of the particle is —2. For what value 1 will the velocity of the particle be zero?

(A) 1.02 (B) 148 (C) 185 (D) 2.81 (E) 3.14

AP Calowdus Mudtiple-Chioice Quiestion Collection
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1997 AP Calculus AB:
SectlonI Part B- :

-

88. Let f(x)= J'"- fi(1) dt . where i has the graph shown above. Which of the following could be the
0

graph of 7

(A) ¥ (B) ¥

A N

a © b (. a © b I

() N (D)

(E) ¥

O b .

AP Calvulus Mudtiple-Chedize Question Callection
Copyright @ 2005 By Cedlege Board. All rights reserved Avisdable atapeenimaleallegehaandoam,



1997 AP Calculus AB:
Section I, Part B

x (010510115120
F137 31518713

89 A table of values for a continuous function f is shown above. It four equal subintervals of [l’]. 2]

are used. which of the following is the trapezoidal approximation of J.“' f(x)de?

(A) 8 (By 12 {C) 16 {Dy 24 (Ey 32

90. Which of the following are antiderivatives of f(x}=sinxcosx?

. F(I):Sinj x
COS2 X
. Fx) ===
0L Fy = 20520
4
(A} lonly
(B) [l only

(Cy 1l only
(D) Tandlll only

(Ey 1T and!lf only

AP Calculus Multiple-Choice Question Collection e
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1998 AP Calculus AB:
Section I, Part A

55 Minutes—No Calculator

Note: Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers x for which f(x} is areal number.

3 3
X +5xT+247

Lad | e

1. What is the x-coordinate of the point of inflection on the graph of v =

(A) 3 (By 0 (€) —1—39 Dy -5 (Ey -10

-14

~24

The graph of a piecewise-linear function f, for =1 <x <4, is shown above. What is the value of

2.
]
j_l Flx)dx?
(A) 1 (B) 2.5 (C) 4 (D) 5.5 (E) 8
R L
. jl )‘—2 =
(A) -~ B) - © - (D) ] (E) 2In2
2 24 2 -

AP Caleultes Mudtiple-Choice Question Collection
Copyright @ 2005 by College Board. All rights reserved. Available at apeentral.collegeboard.com.



1998 AP Calculus AB:
Section I, Part A

4. If £ is continuous for ¢ < x <h and differentiable for a < x < b, which of the following could be
false?

f(b) -
b

a) .
@) for some ¢ such that ¢ < ¢ < b.
— !

(A fio=

(B) f'(¢)=0 for some ¢ such that a <c <b.
(C) / has a minimum value on ¢ < x <b.

(D) f hasamaximum valueon a<x<bh.

b
(E) L F(x)ex exists.

5. L—:sinfd{ =

(A) sinx (B) —cosx (C) cosx (D} cosx—1 (Ey 1—cosx
6. Ifx° +xy =10, then when x=2, Qz
dx
7 3 7
(A) 3 (By -2 (C) 3 (D) 5 (E) 5
7 Ie e di =
1 X -
(A) ot (B) e’ -e (C) f’i-e+l (D) e2-2 (E) ¢ 3
e S22 2 2 2
8  Let fand g be differentiable functions with the following properties:
(1) g(x)>0 forall x
(in  f(o=I
If h(x)= flx)g(x) and A'(x) = f(x)g'(x). then f(x)=
(A)  f(x) (B) g(x) €y ¢ (D) 0O (E) 1
AP Calculus Muttiple-Choice Question Collection 126
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1998 AP Calculus AB:
Section I, Part A

200

100 1

Barrels per Hour

o
Hours
9. The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown
above. Of the following. which best approximates the total number of barrels of oil that passed
through the pipeline that day?
(A) 500 (By 600 (C)y 2,400 (D) 3.000 (Ey 4.800
10. What is the instantaneous rate of change at x =2 of the function f given by f(x)= bl _12 ?
X—=
] ]
(A) -2 (B) < ©) = (D} 2 (E) 6
b
11. If £ isalinear function and 0 <« < b. then I Frx)yde =
i
ab i
(A) 0 (B) 1 © = D) h-a (F) —
L IF () Inx for0<x<2 then [im £L9) |
L. X)= en 1nm X} Is
' \xz In2 for2<x= 4, el )
(A} In2 (B) In8 (C) Inlé Dy 4 (E) nonexistent

AP Calcndus Mudtipte-Choice Question Colfection
Copyright & 2005 by College Board. All rights rese rued. Available at apceniral collegeboard .com.



1998 AP Calculus AB:
Section I, Part A

13. The graph of the function f shown in the figure above has a vertical tangent at the point (2,0) and
horizontal tangents at the points (1,—1) and (3,1). For what values of x, =2 <x <4.is f not
differentiable?

(A) Oonly (B) 0and2only (C) land3only (D) 0.1.and3 only (E) 0.1. 2, and 3

4. A particle moves along the x-axis so that its position at time / is given by x(7) = > —61+5. For
what value of ¢ is the velocity of the particle zero?

(A) 1 (By 2 (C) 3 (D) 4 (E) 5

15. If F(x)= j;\fﬁ +1 dr, then F'(2) =
(A) 3 (B) -2 ) 12 (D) 3 (E) 18

16. If f(x)=sin (e""), then f'(x)=
(A) —cos(e™)

(B) cos(e™)+e?
(Cy coste)—e™*
(DY e 'cos(e™™)
(Fy —e Ycos(e™)
AP Calcutus Multiple-Chorce Question Collection 128
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1998 AP Calculus AB:
Section I, Part A

¥

.
7

0

/|

| 7. The graph of a twice-differentiable function / is shown in the figure above. Which of the

following is true?

(A) fH<s ()<

B) fS(N<s (< rf(1)

€ f{H)<f()< ()

D) (1< s ()< f(1)

€ S (<)<
18. An equation of the line tangent to the graph of v = x+cosx at the point (0.1) is

(AY v=2x+l (B) r=x+I (C)y v=x (D) v=x-i (Ey y=0
19, If f(x)=x(x+ I)(x—2)2 , then the graph of ; has inflection points when x =

(A) -lonly (B) 2only (C) —landOonly (D) —tand2only (E) —1, 0, and 2 only

ks

20. What are all values of & for which [~ x*dv =07

(A) -3 (By 0 {C) 3 (Dy -3and3 (Ey -3,0,and3
21, 0t dTV = ky and k is a nonzero constant, then ) could be

el

(A) 2™ (B 2¢" (C) M43 (D) hkiv+5 (E) %;’0'2 +£

AP Caleodus Multiple-Choice Quiestion Collection 129

Copvright 4 2005 by College Board. All rights reserved. Available a1 apeentral.coliegeboard com.



1998 AP Calculus AB:
Section I, Part A

22, The function f is given by f(x}= vt x7 = 2. On which of the following intervals is f

increasing?

AP Calculus Midtiple-Choice Question Collection 130
Copyright « 2005 by College Board. All righis reserved. Available atapcentral.collegeboard.com.



yd
(f/O

23
derivative of f7?

{A) y

tt O \—/ /})

{C) ¥

a\ j b

(E) v
h‘\h“-—»‘.
‘-\.\\ . .
‘! (} \\H\"“M ! Y
—

AP Calewlus Multiple-Chaice Question Collection

998 AP Calculus AB:
- Section I, Part A

The graph of £ is shown in the figure above. Which of the following could be the graph of the

(B) ¥
\
' . -
e o b
D ¥
{3} ‘
: = 1
o b

Copyright @ 2005 by College Board. All rights reserved. Available at apeentral.collegeboard.com.



1998 AP Calculus AB:
Section I, Part A

The maximum acceleration attained on the interval 0 <7 = 3 by the particle whose velocity is given

by vy =1 =37 +12r+4 is

{A) 9 (B) 12 (Cy 14 (D) 2I (Ey 40

2
LA

What is the area of the region between the graphs of v = x* and y=-x fromy=0tox=2"

(B) <y 4 (DY — () —

A hd
ol 3 3 3

(PSR

[

X 011
v kl2

The function f is continuous on the closed interval [0§2] and has values that are given in the table

i 1 . . . .
above. The equation f(x) = 3 must have at least two solutions in the interval [0,2] if & =

(A) 0 (B) €y 1 (D) 2 (E) 3

a2 —

27.

What is the average value of y = x>¥x° +1 on the interval [0.2]?

b b]
A 2 ®) 2= ) 2% o = E) 24

28. If f(x)=tan(2x). then f’(%]:
A) 3 (B)y 23 (€) 4 (D) 43 (E) 8
AP Calcutus Multiple-Choice Question Collection 122
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1998 AP Calculus AB:
Section I, Part B

50 Minutes—Graphing Calculator Required

Notes: (1) The exact numerical value of the correct answer does not always appear among the choices
given. When this happens, select from among the choices the number that best approximates
the exact numerical value.

(2) Unless otherwise specified, the domain of a function f is assumed to be the set of all real
numbers x for which f(x) is a real number.

d .\

=

76.  The graph of a function f is shown above. Which of the following statements about f is false?

(A) [ iscontinuousat x=a.
(B) f hasarelative maximum at x =d.
(C) x=a isin the domain of f.

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

x—a’ x=a

(E) lim f(x) exists.

xX—a

77. Let f be the function given by f(x)= 3¢ and let g be the function given by g(x) = 6x°. At what
value of x do the graphs of f and g have parallel tangent lines?

(A)  —0.701
(B) -0.567
(C) -0.391
(D) —0.302
(E) -0.258
AP Caleulus Multiple-Choice Question Collection 133
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1998 AP Calculus AB:
Section I, Part B

78 The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference ¢, what is the rate of change of the area of the circle, in square centimeters per
second?

(A) -

(0.2)
(B) -(0.1)C
(0.1)

€y --

O (03)C

¥ Y ¥

y=Ah10

Q y=f{x)

/\/ K : ; a0

79. The graphs of the derivatives of the functions £ g, and h are shown above. Which of the functions
/. 2. ot hhave a relative maximum on the open interval a < x <h?

% |

{(A) S only
(By gonly
(Cy honly
(DY [ and g only
(E) /g and#
cos®x |
80. The first derivative of the function /' is given by f'(x) = —— == How many critical values
does f have on the open interval (0.10)7
(A) One
(B} Three
(C)y Four
(D) Five
(E) Seven
AP Calculus Multiple-Choice Question Collection 124
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1998 AP Calculus AB:
Section I, Part B

&1. Let / bethe function given by f(x) :| \| Which ot the following statements about / are true?

I.  fiscontinuous at x =0.
I. [ isdifferentiable at x =0.
). f has an absolute minimum at x=0.

(A) fonly (B) lHonly (O) Hlenly (D) Land Il only  (E) Iland filonly

3
82. If f is a continuous function and if F'(x)= f(x) for all real numbers x, then L f(2x)dx =

(A 2F(3)-2F(1)
I |
(B) EFG)_EF(”

(C) 2F(6)-2F(2)
(DY F(6)-F(2)

] o
{E) EF(())"EF(z)

Xz - (1'2

83. If a=0, then lim — is

=¥ ¥ —

! (B) ! () L (> 0 (E) nomexistent

{A) 7 2
a 2a” 6

¥

84. Population y grows according to the equation T} = ky', where k is a constant and / is measured in
al

years. |f the population doubles every 10 years, then the value of kis

(A)y 0.069 (B) 0.200 (C) 0.301 (Dy 3.322 (Ey 5.000
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85. The function £ is continuous on the closed interval [2‘8] and has values that arc given in the table
above. Using the subintervals [2.5]. [5.?]. and [?,3]._ what is the trapezoidal approximation of
8
-[2 Flxydx?
(A) 110 (B) 130 (C) 160 (D) 190 (E)y 210
86. The base of a solid is a region in the first quadrant bounded by the x-axis, the y-axis, and the line
x+2y =8, as shown in the figure above, If ¢cross sections of the solid perpendicular to the x-axis
are semicircles. what is the volume of the solid?
(A) 12.366 (B) 14.661 (C) 16.755 (D) 67.02] (E) 134.041
87. Which of the following is an equation of the line tangent to the graph of f{x)= x¥ 4257 atthe
point where f'(x) =17
(AY v=8x-5
(B y=x+7
(C) y=x+0.763
(D) y=x-0.122
(Ey v=x-2.146
(Inx)’
88. Let F{x) be an antiderivative of Af F(1y=0. then F(9)=
X
(A) 0.048 (By 0.144 (C) 5.827 (D) 23.308 (E) 1.640.250
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89. If g isa differentiable function such that g{x) <0 for all real numbers x and if

fx)= (xz - 4)g(x) , which of the following is true?

(A) / has arelative maximum at x = -2 and a relative minimum at x =2,
(B) / has a relative minimum at x = -2 and a relative maximum at x=2.
{(C) f hasrelative minimaat x=-2 andat x=2.

(D) f has relative maxima at x=-2 andat x=2.

(E) It cannot be determined if f has any relative extrema.

90. If the base b of a triangle is increasing at a rate of 3 inches per minute while its height /1 is
decreasing at a rate of 3 inches per minute, which of the following must be true about the arca 4 of
the triangle?

(A) A is always increasing.

(B) A is always decreasing.

(C) A is decreasing only when b < /.
(D) A is decreasing only when 6> 7.
(E) A remains constant.

91. Let / be a function that is differentiable on the open interval (I,IO) AP A2 =-5, f(5)=3, and
£(9) ==5, which of the following must be true?”

1. f has at least 2 zeros.

Ii.  The graph of £ has at least one herizontal tangent.
1. Forsomec 2<c<5, fic)=3.

{A) Nene

(B} |only

(Cy landllonly
(D) 1and Il only
(Ey L 1I,and 1

92, If0=k <g and the area under the curve y=cosx from x=4& to x :g i5 0.1, then & =
(A) 1.471% (B) 1414 ¢y 1.277 (Dy 1.120 (Ey 0.4306
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