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 a real number,

1.  What is the x-coordinate of the point of inflection on the graph of y = %x3 +5x2 +247

A) s ®) 0 © —? D) S E) -10

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

jjl Flx)ax?

(A) 1 (B) 2.5 € 4 (D) 5.5 (E) 8
2 1
3 Il x—zdx=
1 7 1
(A -3 ® o © 5 @) 1 (E) 2In2
2 24
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false?

(A flo)= %):aﬂ for some ¢ such that g <c <b.

(B) f"(¢) =0 for some ¢ such that a<c<d.
(C) f hasaminimum valueon a<x<bh.

(D) £ has a maximum value on a £ x < b,

(E) I: f{x)dx exists.

If f is continucus for @ < x<b and differentiable for a <x <b, wh

f;sintdt =
(A) sinx (B) —cosx (C) cosx (D) cosx-—1I (E) T—cosx
If x® +xp =10, then when x=2, b,
dx
7 2 3 7
(A) ey (B) -2 (©) 3 (D) 3 (E) >
2
=
! X
I 2 e 1 2 e 3
(A) e--— B) e¢‘-e C) —-e+- (D) e -2 (B) —==—
e 2 2 2
Let fand g be differentiable functions with the following properties:
(i) g{x)>0 forall x
(i) S(O)=1
If h(x) = f(x)g(x) and K'(x)= f(x)g'(x), then f{x)=
(A)  fi(x) (B) g(x) © ¢ @ 0 (Ey |
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9. The flow of oil, in barrels per hour, through a pipeline on July 9 is given by the graph shown
above. OFf the following, which best approximates the total number of barrels of oil that passed
through the pipeline that day?

(A) 500 (B) 600 €y 2,400 (D) 3,000 (E) 4,800
x -2
10. What is the instantaneous rate of change at x =2 of the function f givenby f(x)= 1 ?
1
Ay -2 B) < © 5 D 2 (E) 6
11, If £ is a linear function and 0 < a < b, then ij"(x)dx=
b bi_ 2
A 0 ® 1 © = ® b-a B
Inx for 0<x<2
12. $) = th i '
7 {xz n2 for2<x<4, o l-Esz(x) .
(A) In2 (B) In8 (C) Inlé (D) 4 (E) nonexistent
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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) Oand2only (C) land3only (D) 0,1,and3only (E)O,1,2, and 3

14,

A particle moves along the x-axis so that its position at time ¢ is given by x(¢) = 2 ~61+5. For
what value of ¢ is the velocity of the particle zero?

(A) 1 ®) 2 < 3 (D) 4 E) 3

15.

If F(x)= j:\fﬁ +1 dt, then F'(2) =

(A) -3 B) -2 < 2 D) 3 (E) I8

16.

If () =sin(e ™), then f'(x) =

(A) -—cos(e™)
(B) cos(e™F)+e™
(C) cos(e™*)—e™
(D) € “cos(e™)

(E) —e *cos(e™)
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17. The graph of a twice-differentiable function f is shown in the figure above. Which of the

following is true?

@ < O)<s 0

® f(M<rM<rQ)

© <<

O rM<rM<sQ

® << s)
18. An equation of the line tangent to the graph of y = x+cosx at the point (0,1) is

(A) y=2x+1 (B) y=ux-+I €©) y=x @O y=x-1 (E) y=0
19. If f"(x)=x(x+ 1)(9:—2)2 , then the graph of £ has inflection points when x =

(A) -lonly (B) 2only (C) ~fandOonly (D) -land2only (E) -1, 0, and 2 only
20. What are all values of & for which J.; xdx=0?

Ay 3 B 0 © 3 (D) -3and3 (E) -3,0,and 3
21. If % =y and k is a nonzero constant, then y could be

(A) 2% (B) 2" © +3 (D) kty+5 (E) %kyz +%
AP Colentus Multiple-Choice Question Collection - 129
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22, The function f is given by f(x)= x* +x2 —=2. On which of the following intervals is f
increasing?

o (4

o (44
© (0,)

(D) (—»,0)

o (=3
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23. The graph of f is shown in the figure above. Which of the following could be the graph of the
derivative of f?

(A) v (B) ¥

(© s (D) 3

&
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24,

The maximum acceleration attained on the interval 0 €7 <3 by the particle whose velocity is given
by W)= —3t> +12t+4 is

(A) 9 (B) 12 €) 14 D) 21 (E) 40

235,

What is the area of the region between the graphs of y = x? and y=—x fromx=0tox =27

26.

2 8 14 16

(A) 3 B) - < 4 (D) Y (E) Y
X 01112
Y1 | k|2

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

. 1 N . .
above. The equation f(x) =5 must have at least two solutions in the interval [0,2] if k=

@ 0 ®) % © 1 D) 2 E) 3

27. What is the average value of y = x2+/x> +1 on the interval [0,2]?

Ry B 3 O D) = E) 24

A 3 B) 3 © 3 © 3 (E)
28. If f(x)=tan(2x), then f’[%):

(A) '\/5 (B) 2\/5 ) 4 (D) 4.\/§ (E) 8
T e e ey
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1

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 #(x) is areal number.

o

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

(A) f iscontinuousat x=a.
(B) f has arelative maximum at x=a4.
(C) x=a isinthe domain of f.

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

X—

(E) lim f(x) exists.

X=3q

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
() -0.391
(D) —0.302
(E) -0.258
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78.

SR e
The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumnference C, what is the rate of change of the area of the circle, in square centimeters per
second?

A) —-(02)nC

(B) -(0.1)C
(0.1)C
© -

o (01PC
® (01)Y=C

79.
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The graphs of the derivatives of the functions £, g, and 4 are shown above. Which of the functions
£ g or h have a relative maximum on the open interval a<x < b7

(A) fonly

(B) gonly

(C) honly

(D) / and gonly
(E) f g andh

80.

0052 X

The first derivative of the function f is given by f'(x) = —-]3 . How many critical values

does f have on the open interval (0,10)?

(A) One
(B) Three
(C) Four
(D) Five
(E) Seven
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Let / be the function given by f(x)=|x|. Which of the following statements about f are true?

81,
I. fiscontinuousat x=0.
II. f isdifferentiable at x=0.
[II.  f has an absolute minimum at x=0.
(A) Tonly (B) Monly (C) llonly (D) landIllonly (E) [ andIilonly
82. 1f 7 is a continuous function and if F'(x)= f(x) for all real numbers x, then J'l3 F(2x)dx=
(A 2F(3)-2F(1)
® LFE)-FQ)
2 2
(C) 2F(6)-2F(2)
(D} F(6)-F(2)
() LFE-1FQ)
2 2
23
83. If a0, then lim > is
=ax —g
1 ] ] .
A) —3 B) — <€ — D)y 0 (E) nonexistent
a 2a ba
84. Population y grows according to the equation % =ky, where k is a constant and ¢ is measured in
years. If the population doubles every 10 years, then the value of k is
(A) 0.069 (B) 0.200 ) 030 (D) 3.322 (E) 5.000
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X 215|718
f(x) | 10] 304020

85. The function f is continuous on the closed interval [2,8] and has values that are given in the table
above. Using the subintervals [2,5], [3,7], and [7,8], what is the trapezoidal approximation of
8§
jz Flx)ax?
(A) 110 (B) 130 () 160 (D) 190 () 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) 12.566 (B) 14.661 (C) 16.755 (D) 67.021 (E) 134.041
87. Which of the following is an equaticn of the line tangent to the graph of f{x) = x* +2x% atthe
point where f"(x)}=17
(A) y=8x-5
(B) y=x+7
(C) y=x+0.763
D) y=x-0.122
(B) p=x-2.146
\ (ln x)3
88. Let F(x) be an antiderivative of ~——.If F(1)=0, then F(9)=
X
(A) 0.048 (B) 0.144 (C) 5.827 (D) 23.308 (E) 1,640.250
AP Calowtus Multplo-Choiee Question Callastion T 13
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89.

If g is a differentiable function such that g(x) <0 for all real numbers x and if
f'(x)= (xz - 4) g(x), which of the following is true?

(A) 7 has arelative maximum at x =-2 and a relative minimum at x =2.
(B) f has a relative minimum at x =—2 and a relative maximum at x=2.
{C) f has relative 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 4 is
decreasing at a rate of 3 inches per minute, which of the following must be true about the area 4 of
the triangle?

(A) A is always increasing.

(B) A is always decreasing.

(C) A is decreasing only when b<h.
(D) A is decreasing only when 5> 4.
(E) A remains constant.

91. Let f be a function that is differentiable on the open interval (1,10). If f(2)=-5, f(5)=5, and
f(9)=-5, which of the following must be true?
I.  f hasat least 2 zeros.
II.  The graph of f has at least one horizontal tangent.
II. Forsomee, 2<c<3, f{c)=3.
(A) None
(B) Ionly
(C) landIlonly
(D) land ill only
(E) LII,and III
92, If0gk <% and the area under the curve y=cosx from x=k to x =% is 0.1, then k=
(A) 1.471 (B) 1414 €y 1.277 (D) 1.120 (E) 0.436
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