1993 AP Calculus AB: Section I

90 Minutes—Scientific Calculator

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.

3
1. If f(x)=x2 , then f'(4)=

(A) -6 (B) -3 (C) 3 (D) 6 (E) 8
d
dF -
Sy = f(x)

:

| |

| |
ol a %

2. Which of the following represents the area of the shaded region in the figure above?

@ [ o ®) [(d-f@)ax © f(b)-f"@)
(D) (b-a)[f ()~ f(a)] B) (d-o)[f(r)-f(a)]
3. lim 3’ —5n

n>o =20 +1

(A) -5 (B) -2 ) 1 (D) 3 (E) nonexistent
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4. Ifx° +3Ag/+2)f3 =17, then in terms of x and y, %:
2
X+
A -—%
x+2y
2
_ x“+
B) -—3
x+y
2
x°+
© -==2
x+2y
2
X+
D) ——
2y
2
-X
E
& 1+2 y2
- x* -4
5. Ifthe function f is continuous for all real numbers and if f(x)= when x#-2,
then f(-2)=
LAY -4 (B) -2 <€ -1 (D) 0 (E) 2

: 1 ; : .
6. The area of the region enclosed by the curve y = Fa, the x-axis, and the lines x=3 and x=4 18
x —_

5 2 4 3
*) (B) InZ (€ I (D) In> (E) In6

. . 2
7. An equation of the line tangent to the graph of y = 3x~+~

; at the point (1,5) is

(A) 13x—y=38 (B) 13x+y=18 (C) x-13y=64
(D) x+13y=66 (E) -2x+3y=13
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8. If y=tanx—cotx, then fjl:
dx

(A) secxcscx (B) secx—cscx (C) secx+escx (D) sec? x—csc? x (E) sec? x+csc? x

9. If his the function given by i(x)= f(g(x)), where f(x)= 3x* -1 and g(x)= | * | then A(x) =

@ -z ® -1 © P x-1 © 31 ® -

10, If f(x)=(x—1)*sinx, then f'(0)=

(A) -2 B) -1 © 0 D) 1 (E) 2

11. The acceleration of a particle moving along the x-axis at time 7 is given by a(/)=6/-2 . If the
velocity is 25 when ¢ =3 and the position is 10 when ¢ =1, then the position x(¢) =

(A) 9% +1

(B) 32 -2r+4
Q) £-2+d+6
(D) £-12+9-20

(E) 3663 —4t* —77t+55

12. If fand g are continuous functions, and if f(x)> 0 for all real numbers x , which of the
following must be true?

L J L g =( [ rooue et

o [P+ g)de= [ peoder [ gods

I1I. j: f(x)dx=‘”jf(x)dx

(A) Ionly (B) I only (C) Il only (D) Mand T only  (E) L 1I, and 11T
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13. The fundamental period of 2cos(3x) 1s
2n
(A) S (B) 2n (C) o6n (D) 2 (E) 3
2
4. 3X_ =
X +1
(A) 2 S g,
(B) 33 ++c
2
€) VP2 +1+C
(D) Invx +1+C
(B) In(x*+1)+C
15. For what value of x does the function f(x)=(x—2)(x~- 3)2 have a relative maximum?
7 5 , 7 5
A) -3 B) —— Cc) — D) — E) =
(A) (B) 3 (&) 5 (D) 3 (E) 5
16. The slope of the line normal to the graph of y = 2In(secx) at x = % is
(A) -2
1
B) ——
(B) 5
1
C =
(©) ”
D) 2
(E) nonexistent
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17. [P+ dx=

2 3
iy ;1) &

2 3
(B) (Ch VIS
6x

3 2
(€) (%HJ e

2x(x% +1)° o

(D) 3

5 3
® 4+ ixic
5 3

: , . . ) 3 .
18. If f(x)=sin (%] then there exists a number c in the interval gm< XL —;—r'— that satisfies the

conclusion of the Mean Value Theorem. Which of the following could be ¢ ?

2n 3n S5n 3n
A) — B) — ) — D E) —
(A) 3 (B) 2 ©) 6 (D) = (E) 5
3
; i . x° forx=0; ! .
19. Let f be the function defined by f(x)= ] . Which of the following statements
x forx>0.

about f is true?

(A) [ is an odd function.

(B) f is discontinuous at x=0.
(C) f has a relative maximum.
(D) f'0)=0

(E) f'(x)>0 for x=0

AP Calculus Multiple-Choice Question Collection 82
Copyright © 2005 by College Board. All rights reserved. Available at apcentral.collegeboard.com.



20.

1993 AP Calculus AB: Section I

1
Let R be the region in the first quadrant enclosed by the graph of y = (x+1)3 , the line x=7,
the x-axis, and the y-axis. The volume of the solid generated when R is revolved about the y-axis

is given by
_ _ , 2
(A) njo(x+1)3azx (B) 2nj0x(x+1)3dx (C) n[o(xn)-nzx
1
(D) 2nj02x(x+1)3azx E) nj;(y3—l)2dy

21. At what value of x does the graph of y = ']T_LB have a point of inflection?
¥ x
(A) 0 B) 1 (C) 2 (D) 3 (E) Atno value of x
22. An antiderivative for T 18
x°=2x+2
(A) —(x®-2x+2)"
(B) In(x*-2x+2)
©) In|*=2
x+1
(D) arcsec(x—1)
(E) arctan(x—1)
23. How many critical points does the function f(x)=(x+ 2)5(x ~3)* have?
(A) One (B) Two (C) Three (D) Five (E) Nine
2
24, If f(x)=(x?=2x-1)3, then /'(0) is

ad B) 0 © -

W |

D) -

W[

(A) (E) -2
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d x _
25, Ex-(z =

(A) 2 (B) ("« © (9Hm2 (D) 2"Him2 (B) 12—"2

n
26. A particle moves along a line so that at time 7, where 0 </ <, its position is given by
2

§(t)=—4cost —%+ 10. What is the velocity of the particle when its acceleration is zero?

(A) -5.19 (B) 0.74 (cy 1.32 (o) 255 (E) 8.13
27. The function f givenby f(x)=x>+12x-24 is

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

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

(C) increasing for all x

(D) decreasing for all x

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

5000 oy SO0F. ¢ 2ok g

28, [ (13511 )ees [ (11713 Jdx =

(A) 0.000 (B) 14.946 (C) 34415 (D) 46.000 (E) 136.364
29, lim 1_"";’9 is

0-0 2sin” 0

1 , 1 .

(A) 0 (B) 5 (@) T D) 1 (E) nonexistent

30. The region enclosed by the x-axis, the line x =3, and the curve y = Jx is rotated about the

AP Calculus Multiple-Choice Question Collection

x-axis. What is the volume of the solid generated?

363
T

5

(A) 3n (B) 2\3x (C) —2*7[ (D) 9n (E)
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31 If £(x)= ) then f'(x)=
A) &G (B) fz-e-*“’("z) ©) 6(Inx)) (D) sxf (E) 6x°
x
V3
2, 2
4-x*
a) = @By & c = ©) L2 (E) -In2
3 6 2
dy 2 P _ _ N
33 K e 2y~ and if y=-1 whenx =1, then whenx =2,y
X
a) -2 B - © 0 D) + ® 2
3 3 3 3
34. The top of a 25-foot ladder is sliding down a vertical wall at a constant rate of 3 feet per minute.
When the top of the ladder is 7 feet from the ground, what is the rate of change of the distance
between the bottom of the ladder and the wall?
, 7 .
(A) 3 feet per minute
(B) =t feet per minute
24 P
(C) L feet per minute
24 P
7 :
(D) T feet per minute
(E) =L feet per minute
25 P
ax+b ; :
35. Ifthe graph of y= has a horizontal asymptote y =2 and a vertical asymptote x=-3,
X+c
then a+c=
(A) =3 B) -1 <€) 0 D) 1 (E) 5
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; 2 . . . . .

36. If the definite integral _[0 ¢* dx is first approximated by using two inscribed rectangles of equal
width and then approximated by using the trapezoidal rule with n = 2, the difference between the
two approximations is
(A) 53.60 (B) 30.51 (C) 27.80 (D) 26.80 (E) 12.78

37. If f is a differentiable function, then f"(a) is given by which of the following?

L Jath)- f(@)
h—0 h
1L lim M
x—=a X—da
T T PACALORFAC)
X—a h
(A) Lonly (B) II only (C) TandII only (D) I and 11T only (E) L 1II, and II1
38. If the second derivative of fis given by f"(x)=2x-cosx, which of the following could be f(x)?
o
(A) —3—-+cosx—x+1
3
(B) ?—cosx-—x—z—l
(C) x> +cosx—x+1
(D) x? —sinx+1
(E) x> +sinx+1

39. The radius of a circle is increasing at a nonzero rate, and at a certain instant, the rate of increase in
the area of the circle is numerically equal to the rate of increase in its circumference. At this
instant, the radius of the circle is

1 1 2
(A) — (B = <€ - D) 1 (E) 2
n T
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—

-4 -NA

e

40. The graph of y = f(x) is shown in the figure above. Which of the following could be the graph
of y=£(|x|)?
(A) y (B) y © y
[ n\/ \ 4
. Ny I S T IS 1
(D) y (E) y
[ Y
u— I S T T
n <L | * cos(2nu)du is
Codx Y0
(A) O (B) %sinx () -2]—cos(2nx) (D) cos(2nx) (E) 2mcos(2mx)
it T
42. A puppy weighs 2.0 pounds at birth and 3.5 pounds two months later. If the weight of the puppy

during its first 6 months is increasing at a rate proportional to its weight, then how much will the
puppy weigh when it is 3 months old?

(A) 42pounds (B) 4.6 pounds (C) 4.8 pounds (D) 5.6 pounds (E) 6.5 pounds
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43, [ xf(x)de=

(A xf(x)-[ xf(x)dx
x? x* .
B) = f)-[ 5[
2

() xf(x)—%f(xHC

(D) xf(x)=[ f(x)dx

F x2
®) [ fxds

44. What is the minimum value of f(x)=xInx?
1 5.3
(A) -e (B) -1 (C) == (D) 0 (E) f(x) has no minimum value.
4
45, If Newton’s method is used to approximate the real root of x> +x-1=0, then a first
approximation x; = 1 would lead to a third approximation of x; =
(A) 0.682 (B) 0.686 (C) 0.6%4 (D) 0.750 (E) 1.637
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