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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 a real number.

; ; ; y . 1
1.  What is the x-coordinate of the point of inflection on the graph of y = = X +5x2 +242

A

(A) 5 (B) 0 (©) -

(D) -5 (E) -10
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2. The graph of a piecewise-linear function f, for —1< x <4, is shown above. What is the value of

[ reax

(A) 1 (B) 2.5 (C) 4 (D) 5.5 (E) 8
21
3 —dx =
.[1 xz
& = ® © + (D) 1 (E) 2Mn2
2 24 2
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4. If f is continuous for a £ x <b and differentiable for a < x <b, which of the following could be
false?

(A) f(o) =Lb;—_& for some ¢ such that a <c <b.

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

(D) f has a maximum value on a <x <b.

(E) Iff(x)dx exists.

5. j-{:sintdtz

(A) sinx (B) —cosx . (C) cosx (D) cosx—1 (E) 1—cosx
2 dy
6. If x“+xy=10, then when x=2, —=
¥ 2 3 ; 7
A) —— B) 2 Cy = D) = E) —
(A) 5 (B) (©) = (D) 5 (E) >
2
el x°—1
7 I]{ - )dx~
1 2 ¢ ] > e 3
A —— B) e — C) —=—et+— D -2 E) ———
()ee (B) e —e ()262()6 ()22
8. Let fand g be differentiable functions with the following properties:
() gx)>0 forall x
@i f0)=1
If h(x)= f(x)g(x) and h'(x) = f(x)g'(x), then f(x)=
(A) [ B) gx) ©) & D) 0 (E) 1
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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. Of the following, which best approximates the total number of barrels of oil that passed
through the pipeline that day?

(A) 500 (B) 600 (C) 2,400 (D) 3,000 (E) 4,800
=2
10.  What is the instantaneous rate of change at x =2 of the function f given by f(x)= : ?
x_
1 1
(A) -2 (B) = 9 < (D) 2 (E) 6
b
11. If f is a linear function and 0 <a <b, then j f"(x)dx =
ab . b> -a®
(A) 0 B) 1 ©) 5 (D) b-a (E) 5
12. If f(x) o Sl then lim f(x) i
! x)= en lim f(x) 1s
lenz for2<x<4, x—2
(A) In2 (B) In8 (C) Inl6 (D) 4 (E) nonexistent
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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) 0,1, 2, and 3

14.

A particle moves along the x-axis so that its position at time ¢ is given by x(¢) = > —6t+5. For
what value of ¢ is the velocity of the particle zero?

(A) 1 (B) 2 © 3 (D) 4 (E) 5

15.

If F(x)= L:\}r3+l dt, then F'(2) =

(A) -3 (B) -2 () 2 D) 3 (E) 18

If f(x)=sin(e™), then f'(x) =

(A) —cos(e™)

(B) cos(e™¥)+e™
(C) cos(e™)-e™™
(D) e *cos(e™)

(E) —-e*cos(e™)
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0/ o

7

17.  The graph of a twice-differentiable function f is shown in the figure above. Which of the
following is true?

@A) )<<
@) f(1)

(O
o s
E) 1

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

(A) y=2x+1 B) y=x+1 © y=x (D) y=x-1 (E) y=0

19. If f"(x)=x(x+ l)(Juc—2)2 , then the graph of f has inflection points when x =

(A) —lonly (B) 2Zonly (C) -l1andOonly (D) —-land2only (E) -I,0,and 2 only

k
20. What are all values of & for which -[—3 x2dx =07

(A) -3 (B) 0 C) 3 (D) —3and3 (E) -3,0,and 3

21. If % = ky and £k is a nonzero constant, then y could be

(A) 2% (B) 2¢M (C) €"+3 (D) kty+5 (E) —ky2+l

AP Calculus Multiple-Choice Question Collection 129
Copyright © 2005 by College Board. All rights reserved. Available at apcentral.collegeboard.com.,



1998 AP Calculus AB:
Section I, Part A

22. The function [ is givenby f(x)= x* + x* —2. On which of the following intervals is f
increasing?

o (5

_ 1 1
&l [‘f*ﬁ]
(C) (0,)

(D) (—00,0)

o (~3)
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a’/() \a

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

derivative of 1?7

(A) 1\ (B) 2
ﬁ/\ . \/O N
o O \_/b . a b
() v (D) "

(E) y

{.! 0 \F
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The maximum acceleration attained on the interval 0 <7 <3 by the particle whose velocity is given
by v(£) = =32 +12t +4 is

(A) 9 (B) 12 ©) 14 (D) 21 (E) 40

25.

What is the area of the region between the graphs of y=x? and y =—x from x =0 to x = 2?

26.

2 8 14 16

(A) 2 (B) % C) 4 (D) ) (E) =
X 0112
S| k|2

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

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

@A) 0 ®) % © 1 ®) 2 E) 3

2

What is the average value of y =x*v/x +1 on the interval [0,2]?

26 M 26 32
(A) ) (B) r © — (D) 3 (E) 24

28. If f(x)=tan(2x), then f'(%] .
(A) V3 (B) 23 () 4 (D) 43 (E) 8
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50 Minutes—Graphing Calculator Required

Notes: (1) The exact numerical value of the correct answer docs 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 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) f iscontinuous at x=a.

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

(D) lim{l f(x) isequal to lim f(x).

X—a X—ra

(E) lim f(x) exists.

X=rd

77. Let [ 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
(B): =256
AP Caleulus Multiple-Choice Question Collection 133
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78. The radius of a circle is decreasing at a constant rate of 0.1 centimeter per second. In terms of the
circumference C, what is the rate of change of the area of the circle, in square centimeters per

second?

Ay —(02)rC

B) —(0.1)C
_(onc

©) o

@) (0.1)’C

/Y/ & =0 o Ee— e

79. The graphs of the derivatives of the functions f; g, and / are shown above. Which of the functions
/. & or h have a relative maximum on the open interval a < x <5b ?

(A) [ only

(B) gonly

(C) honly

(D) f and g only
(E) fgandh

cos’x 1 2
R How many critical values

80. The first derivative of the function f is given by f'(x) =

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

(A) One
(B) Three
(C) Four
(D) Five
(E) Seven

AP Calculus Multiple-Choice Question Collection 134
Copyright © 2005 by College Board. All rights reserved. Available at apcentral.collegeboard.com,



1998 AP Calculus AB:
Section I, Part B

81. Let f be the function given by f(x)=|x|. Which of the following statements about f are true?
I. fiscontinuousat x=0.
II.  f is differentiable at x=0.
III.  f has an absolute minimum at x=0.
(A) Ionly (B) Honly (C) Illonly (D) Iandlllonly (E) IIand III only
3
82. If f is a continuous function and if F'(x)= f(x) for all real numbers x, then I] f (2x)dx =
(A) 2F(3)-2F(D)
B) ~FG)-=F()
2 2
(C) 2F(6)-2F(2)
D) F(6)-F(2)
) SF©)-~FQ)
2 2
3 .9
83. If a#0, then lim——_ is
X=ax —q
1 1 1 .
(A) B) — €y — (D) 0 (E) nonexistent
a 2a 6a
84. Population y grows according to the equation fldl = ky, where k is a constant and ¢ is measured in
t
years. If the population doubles every 10 years, then the value of & is
(A) 0.069 (B) 0.200 (C) 0.301 (D) 3322 (E) 5.000
AP Calculus Multiple-Choice Question Collection 135
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X 215|718
f(x) | 1030|4020

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], [5,7], and [7,8], what is the trapezoidal approximation of

[ reax?

(A) 110 (B) 130 (C) 160 (D) 190 (E) 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) 16755 (D) 67.021 (E) 134.041

87. Which of the following is an cquation of the line tangent to the graph of f(x) = x* +2x? at the
point where f'(x)=17

(A) y=8x-5
B) y=x+7
(©) y=x+0.763
(D) y=x-0.122
(E) y=x-2.146

1 A
88. Let F(x) be an antiderivative of (Inx)" 1t F1y=0., then F(9)=

X

(A) 0.048 (B) 0.144 (C) 5.827 (D) 23.308 (E) 1,640.250

AP Calculus Multiple-Choice Question Collection 136
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89. If g is a 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) f has arelative maximum at x =—2 and a relative minimum at x =2,
(B) f has arelative minimum at x =—2 and a relative maximum at x=2.
(C) f hasrelative minima at x=-2 andat x=2.

(D) f hasrelative maximaat x=—2 and at 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 1s always increasing.

(B) A4 isalways decreasing.

(C) A isdecreasing only when b< A .
(D) A is decreasing only when b > h .
(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 has at least 2 zeros.

II.  The graph of f has at least one horizontal tangent.

[IlI. Forsomec, 2<c<S5, f(c)=3.
(A) None
(B) Ionly
(C) Iandll only
(D) IandIII only
(E) 1,11, and III

92. If0<k <g- and the area under the curve v =cosx from x=% to x =g is 0.1, then &k =

(A) 1471 (B) 1.414 ©) 1277 (D) 1.120 (E) 0.436

AP Calculus Multiple-Choice Question Collection
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1998 AP Calculus AB Free-Response Questions
CALCULUS AB
Section II
Time—1 hour and 30 minutes
Number of problems—6
Percent of total grade—50

A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF PROBLEMS ON TIHIS
SECTION OF THE EXAMINATION.

REMEMBER TO SHOW YOUR SETUPS AS DESCRIBED IN THE GENERAL INSTRUCTIONS.

1. Let R be the region bounded by the z—axis, the graph of y = /z, and the linc z = 4.

(a) Find the area of the region R.

(b) Find the value of h such that the vertical line = = h divides the region R into two regions
of equal area.

(¢) Find the volume of the solid generated when R is revolved about the r—axis.

(d) The vertical line x = k divides the region R into two regions such that when these two
regions are revolved about the z—axis, they gencrate solids with equal volumes. Find the
value of k.

GO ON TO THE NEXT PAGE
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2. Let f be the function given by f(z) = 2ze**.
(a) Find IEﬂ_lmf(;r) and lim f(x).
(b) Find the absolute minimum value of f. Justify that your answer is an absolute minimum.
(c) What is the range of f7

(d) Consider the family of functions defined by y = bzeb®, where b is a nonzero constant. Show
that the absolute minimum value of bze®™ is the same for all nonzero values of b.

GO ON TO THE NEXT PAGE
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(1)
90 t v(t)
(seconds) | (feet per second)

80 2
70 A b 0 0
@ 59 12
9 00 }( 10 20
2 7 15 30
T2 40 20 55
S 30 25 70
20 30 78
- 35 81
40 75
O 5 10 15 20 25 30 35 40 45 50 ! 45 60
50 72

Time (seconds)

3. The graph of the velocity v(t), in ft/sec, of a car traveling on a straight road, for 0 < ¢t < 50,
is shown above. A table of values for v(t), at 5 second intervals of time ¢, is shown to the right

of the graph.

(a) During what intervals of time is the acceleration of the car positive? Give a reason for
your answer.

(b) Find the average acceleration of the car, in ft /sec?, over the interval 0 <t < 50.

(¢) Find one approximation for the acceleration of the car, in ft/ sec?, at t = 40. Show the
computations you used to arrive at your answer.

(d) Approximate [
0

5

0
v(t) dt with a Riemann sum, using the midpoints of five subintervals of

equal length. Using correct units, explain the meaning of this integral.

GO ON TO THE NEXT PAGE
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4. Let f be a function with f(1) = 4 such that for all points (z,y) on the graph of f the slope is
; 3z? +1
given by :
2y
(a) Find the slope of the graph of f at the point where z = 1.

(b) Write an equation for the line tangent to the graph of f at z = 1 and usc it to approximate
F{1.2],
: : ; ; . dy P4l
(c) Find f(x) by solving the separable differential cquation T 5y with the initial
condition f(1) = 4.
(d) Use your solution from part (c¢) to find f(1.2).

GO ON TO THE NEXT PAGE
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5. The temperature outside a house during a 24-hour period is given by

t
F(t) = 80— 10cos (%), 0<t<24,

where F(t) is measured in degrees Fahrenheit and ¢ is measured in hours.
(a) Sketch the graph of F on the grid below.

100 : | 1

1 I |

1 1 I

1 1 I

- i 1 I
L 9O T . . T

= | | I

w 1 1 I

= I | 1

o I I |
(g R P e

g : : 1

% | | :
B IR e — bomemmemee

: : :

1 1 1

: : :

60

0 6 12 18 24

Time in Hours

(b) Find the average temperature, to the ncarest degree Fahrenheit, between ¢t = 6 and t = 14.

(¢c) An air conditioner cooled the house whenever the outside temperature was at or above 78
degrees Fahrenheit. For what values of ¢ was the air conditioner cooling the house?

(d) The cost of cooling the house accumulates at the rate of $0.05 per hour for each degree
the outside temperature cxceeds 78 degrees Fahrenheit. What was the total cost, to the
nearest cent, to cool the house for this 24-hour period?

GO ON TO THE NEXT PAGE
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6. Consider the curve defined by 2y° + 622y — 1222 4+ 6y = 1.
dy 4x — 2xy
(a) Show that E;L'_ = m
(b) Write an equation of each horizontal tangent line to the curve.
(¢) The line through the origin with slope —1 is tangent to the curve at point P. Find the z—
and y—coordinates of point P.

END OF EXAMINATION
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