55 Minutes—No Calculator

Nore: 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,

I, What is the x-coordinate of the point of inflection on the graph of y = %xz +5x2 4247

.

(A) 5 (B) 0 (C) 3

D) -5 (E) ~-10

1ol T N5 &
-1}

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

j-: Flx)dx?

(A | {By 2.5 (C)y 4 (D) 3.3 (E) &
& 2]
3 L ?dx =

(A) — (B) 34 (C) 3 (D) (E) n
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If / is continuous for @ < x £ b and differentiable for @ < x < b, which of the following could be

false?

(A) f'le) =-“M for some ¢ such that a <¢ < b.

b—a
(B) [f(c)=10 forsome ¢ such that a<c <.
(C) f hasaminimum value on a<x <5,

(D) / has a maximum valueon a<x<bh

h
{E) J-" Flx)de exists,

X
jﬂ sintdt =
(A) sinx (B) —cosx (C) cosx (D) cosx—1 (E) 1—cosx
If +xy =10, then when x =2, Q:
i
T 2 3 7
Ay e B) -2 o = = BE) —
(A) 3 (B) () 7 3 (E) 5
2
| E[I _i]dx:
1 x
| ; ¢’ 1 et 3
A e B " - C) ——e+— E) ———
{lﬂe (B) e -e (}2£’2 {}2:
Let fand g be differentiable functions with the following properties:
(i) g(x)=0 forall x
(i) f0)=1
If A{x)= F(x)g(x) and K (x)= f(x)g'(x). then f{x)=
(A f'(x) (B) glx) 194 i (E) 1
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Barrels per Hour

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 (B) 600 (C) 2,400 (D) 3.000 (E) 4,800
Xt =2
0. What is the instantaneous rate of change at x =2 of the function [ given by f(x)="- 3 ?
x—
I |
(A) -2 (B) 5 (C) 3 (D) 2 (E) &
h
Il If £ isa linear function and 0 < a < b, then jﬂ Fr(x)dx =
(A) 0 (B) | (C) % (D) b-a ® Y=2
Inx forDex<2
12, I f{x)= then i is
J1x) _1'1 In2 for2<x<4, Lo xl—?}f{x] 2
(A} In2 {B) In8 (C) Inl6 (D) 4 (E} nonexistent
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I3, 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) Dand2only (C) land3only (D) 0,1,and 3 only (E) 0,1, 2, and 3

I4. A particle moves along the x-axis so that its position a time ¢ is given by x(t)=¢> —6¢+5. For
what value of ¢ is the velocity of the particle zera?

(A) 1 (By 2 (Cy 3 (Dy 4 {(E)y 5

15, If Flx}= _[Jw] +1 di, then F'(2)=

(A) -3 {B) -2 C) 2 (D) 3 (E) 18
16. If fix)= ain(e-f]. then f'(x)=
(A) —cos(e )
(B) cos(e ")+e
(C) coste™)—e™*
(D) e “coste™)
(E) —¢ "cos(e™)
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0

/

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

(A F(M=r()=<s(1)
By f(1)< /(1)< f(1)
€ f)<r)<r(ny
(D) {cf{!}{f'{l‘l
(E) /)< (m<s)

I8.  An equation of the line tangent to the graph of y = x + cos x at the point (0,1} is

(A) y=2x+] (B) y=x+1 (C) y=x (D) y=x-I (E} »=0

19, If f"(x)=x(x+ I}{x—l)z* then the graph of /" has inflection points when x =

(A) =lonly (B) Zonly (C) —1and0 only (D) —land2only (E) -1, 0, and2 only

4
20, What are all values of & for which f_] =07

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

21, If %j— = ky and k is a nonzero constant, then y could be
t

(A) 2¢M (B) 260 ©) M43 (D) ky+5  (E) %@h%
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22, The function f is given by f(x)=x"+x? —2. On which of the following intervals is f
increasing?

g
» (G
(©) (0.e)
(D) (-9.0)

o (-
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23. The graph of f is shown in the fig

ure above, Which of the following could be the graph of the
derivative of f?
(A) f (B) }

(L)

& ¥ (D) 4

e [

{E} v

i o \E] S
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24.  The maximum acceleration attained on the interval 0 =7 <3 by the particle whose velocity is given
by v(t) =12 -3 +12¢+4 is

(A) 9 (B) 12 (C) 14 (D) 21 (E) 40

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

® 3 © 4 ® = ® 1%

(A) 3

e | b2

x (012
FER)Lr | & 172

26, The function f is continuous on the closed interval [0,2] 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) O (B) © 1 (L) 2 (E) 3

bd | —

27, What is the average value of » = x"\x* +1 on the interval [{},2]?
26 52 26 : 52
Al — B) — c) = Dy — 24
(A) 9 (B8) 9 (C) 3 (D} 3 (E)

28. If f(x)=tan(2x), then IJE%

Ay 3 (B) 243 (C) 4 (D) 43 (E) 8
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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 £ is assumed to be the set of all real

numbers x for which f{x) is a real number.

£

Z a o

76.  The graph of a function 1 is shown above, Which of the following statements about 1 is false?

(A)
(B)
(C)
(D)

(E)

f is continuous at x=a.
/ has a relative maximum at x=a.
x=ua is in the domain of f.

lim f(x) isequal o lim f(x).

X—rd ="

lim f{x) exists.

T-—%7

77. Let f be the function given by 7(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
() —0.39]
(D) -0.302
(Ey —0D258
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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?

(A) ~(02)nC
(B) -(0.1)C
_(0.1)c
(C) .
(D (01 C

79,

Ny T T

The graphs of the derivatives of the functions £ g, and % are shown above. Which of the functions
1. g or h have a relative maximum on the open interval a<x<5b?

(A) f only

(B} gonly

(C) honly

(D) f and g only
(E} flg andh

80,

cos’x | ;3
7 How many critical values

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

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

(A} One
iB} Three
(C) Four
(DY Five
(E)  Sewven
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Let f be the function given by f(x) =|x|. Which of the following statements about [ are true?

81.
. f iscontinuousat x=0.
Il f is differentiable at x=0.
I1I.  f has an absolute minimum at x =0 .

(A) lonly (B) Honly (C) Hlonly (D) IandIll only  (E) Il and III only
82. If /is a continuous function and if F'(x)= f(x) for all real numbers x, then j‘]l F(2x)dx =

(A) 2F(3)=2F(1)

B) *FG)-2F()

2 2
(C) 2F(6)-2F(2)
(D) F(6)-F(2)
— l
(E) EFUS}-EF{?)
2_ .3
83. If a=0, then lim =—2_ s
T=ax —g
AP gy ke vem v inpgges ik D) 0 By noricxisiat
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 vears, then the value of k is

(A) 0.069 (B) 0.200 (C) 0.301 (D) 3.322 (E) 5.000
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x | & | T8
f(x) | 10|30 |40]20

85. The function [ 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
I:f{x‘.ldr'?
(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. 1T 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 €y 16.755 (D) 67.021 (E) 134.041
87.  Which of the following is an equation of the line tangent to the graph of f(x) = x* + 2% at the
point where f'(x)=17
(A) y=8x-35
{B} ¥y=x +7
(C) p=x+0.763
(D) p=x-0,122
(E) p=a-2.146
e _(hxf
88. Let F(x) bean 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
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89.

It g is a differentiable function such that g(x) <0 for all real numbers x and if

Flxy={x —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 v =7 .
(C) f has relative minimaat x=-2 and at x=2.

(D} f has relative maxima at x=-2 andat x=2_

(E)} It cannot be determined if / 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 # is
decreasing at a rate of 3 inches per minute, which of the following must be true about the area A4 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 > A .
(E) A remains constant,

91. Lel f be a function that is differentiable on the open interval [Llﬂ] JAF £(2)=-5, f(5)=35, and

S1(9) ==5, which of the following must be true?
[.  f has at least 2 zeros.
Il.  The graph of f has at least one horizontal tangent.
HI.  Forsomec, 2<c<3, fle)=3.
(A) None
(B) lonly
(C) land Il only
(D) 1and I only
(E) 1,1l and Il

92, If0<k nf_; and the area under the curve y =cosx from x=# to X= g is 0.1, then k=
(A) 1471 (B) 1414 €y 1277 (Dy 1.120 (E) 0.436
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1998: AB-1
Let R be the region bounded by the x-axis, the graph of v = Vx. and the line x = 4.
(a) Find the area of the region R.

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

(c) Find the volume of the solid generated when R is revolved about the x-axis.

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

1998: AB-2; BC-2
Let f be the function given by f(x) = 2xe™"
(a) Find hm f(x) and lim f(x).
=00 - L=30a
(b) Find the absolute minimum value of f. Justify that your answer is an absolute minimum.

(c) What is the range of 7

(d) Consider the family of functions defined by v = bzxe P* where b is a nonzero constant. Show that

s bx .
the absolute minimum value of bxe” is the same for all nonzero values of b.



1998: AB-3 “E”

90 ’ — i W)

80 | < ! (seconds) | (feet per second)
z AL _» 0 0
5 60 5 12
29 e / 10 20
58 / 15 30
Py W 20 55
£ 30 25 70
20 30 T8
104 35 81
- - 40 75
O 5 10 1520 25 30 35 40 45 50 45 60
Time (seconds) 50 12

The graph of the velocity v(t), in ft/sec, of a car traveling on a straight road, for 0 < ¢ < 50, is
shown above. A table of values for w(r), 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 < r < 50.

(c) Find one approximation for the acceleration of the car, in fit/sec, at 1 = 40. Show the computa-
tions you used to arrive at your answer,

50
{d) Approximate j v(f) dr with a Riemann sum, using the midpoints of five subintervals of equal
0
length. Using correct units, explain the meaning of this integral.

1998: AB-4

Let f be a function with f{1) = 4 such that for all points (x, v) on the graph of f the slope is given

3" + 1
2y

by

(a) Find the slope of the graph of f at the point where x = |.

(b) Write an equation for the line tangent to the graph of f at x = 1 and use it to approximate f(1.2).

. . : -l L .
(c) Find f(x) by solving the separable differential equation ﬁ = 3y with the nitial condition

f(l) =4
{d} Use your solution from part (c) to find f(1.2).




1998: AB-5; BC-5

The temperature outside a house during a 24-hour period is given by
Fir) =80 —iﬂcos(l,,) 0D<r=< 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 , ; :
i i :
| . :

£ W R T e
= | | [
E | " |

B gl s L saltee e Ap—
A L] I
fx) i [] i
g ! - -

5 : :

& 70|=em=mmm- B e SRR L]
60 ' ' ;

0 6 12 18 24

Time in Hours

(b) Find the average temperature, to the nearest degree Fahrenheit. between ¢ = 6 and 1 = 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 wir conditioner cooling the house’

td) The cost of cooling the house accumulates at the rate of S0.05 per hour for each degree the outside

temperature exceeds 78 degrees Fahrenheit. What was the total cost. 1o the nearest cent. (0 cool the
house for this 24-hour pennd’

1998: AB-6

Consider the curve defined by 2y’ + 6x°y — 1227 + 6y =

(a) Show that == &y M}J—

dr s+ v+ |
{b) Write an equation of each horizontal tangent line to the curve.

(¢) The line through the origin with slope —! is tangent to the curve at point P. Find the x- and
y-coordinates of point P.




