The Calculus AB Exam

CALCULUS AB

A CALCULATOR CANNOT BE USED ON PART A OF SECTION I. A GRAPHING CALCULATOR FROM THE
APPROVED LIST IS REQUIRED FOR PART B OF SECTION I AND FOR PART A OF SECTION II OF THE
EXAMINATION. CALCULATOR MEMORIES NEED NOT BE CLEARED. COMPUTERS, NONGRAPHING
SCIENTIFIC CALCULATORS, CALCULATORS WITH QWERTY KEYBOARDS, AND ELECTRONIC WRITING
PADS ARE NOT ALLOWED. CALCULATORS MAY NOT BE SHARED AND COMMUNICATION BETWEEN
CALCULATORS IS PROHIBITED DURING THE EXAMINATION. ATTEMPTS TO REMOVE TEST MATERIALS
FROM THE ROOM BY ANY METHOD WILL RESULT IN THE INVALIDATION OF TEST SCORES.

» SECTION I
Time— 1 hour and 45 minutes
All questions are given equal weight.
Percent of total grade—50

Part A: 55 minutes, 28 multiple-choice questions
A calculator is NOT allowed.

Part B: 50 minutes, 17 multiple-choice questions
A graphing calculator is required.

Parts A and B of Section I are in this examination booklet; Parts A and B of Section II, which consist of longer problems,
are in a separate, sealed package.
General Instructions

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE INSTRUCTED TO DO SO.

INDICATE YOUR ANSWERS TO QUESTIONS IN PART A ON PAGE 2 OF THE SEPARATE ANSWER SHEET. THE
ANSWERS TO QUESTIONS IN PART B SHOULD BE INDICATED ON PAGE 3 OF THE ANSWER SHEET. No credit
will be given for anything written in this examination booklet, but you may use the booklet for notes or scratchwork. After
you have decided which of the suggested answers is best, COMPLETELY fill in the corresponding oval on the answer
sheet. Give only one answer to each question. If you change an answer, be sure that the previous mark is erased completely.

Example: : ' Samplé Answer
What is the arithmetic mean of the numbers 1, 3, and 6 ? DO 1)
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Many candidates wonder whether or not to guess the answers to questions about which they are not certain. In this section
of the examination, as a correction for haphazard guessing, one-fourth of the number of questions you answer incorrectly
will be subtracted from the number of questions you answer correctly. It is improbable, therefore, that mere guessing will
improve your score significantly; it may even lower your score, and it does take time. If, however, you are not sure of
the best answer but have some knowledge of the question and are able to eliminate one or more of the answer choices
as wrong, your chance of answering correctly is improved, and it may be to your advantage to answer such a question.

Use your time effectively, working as rapidly as you can without losing accuracy. Do not spend
too much time on questions that are too difficult. Go on to other questions and come back to the
difficult ones later if you have time. It is not expected that everyone will be able to answer all
the multiple-choice questions.
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Section I ' Calculus AB

~

- CALCULUS AB
SECTION I, Part A
Time—55 minutes
Number of questions—28

A CALCULATOR MAY NOT BE USED ON THIS PART OF THE EXAMINATION.

Directions: Solve each of the following problems, using the available space for scratchwork. After examining the
form of the choices, decide which is the best of the choices given and fill in the corresponding oval on the answer
sheet. No credit will be given for anything written in the test book. Do not spend too much time on any one problem.

In this test:

(1) 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.

(2) The inverse of a trigonometric function f may be indicated using the inverse function notation f ! or with the

1

prefix “arc” (e.g., sin” x = arcsin x).
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Calculus AB ' o Bl Section I

1. ¥y = (x3 + 1)2, then% = |
(A) (3x2)2 (B) 2(x3 + 1) (©) 2(3x2 + 1) D) 3x2(x3 +1) (E) 6x2(x3 + 1)
2. J;e'4xdx =
—et -4 -4 1 e —4
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Section I : Calculus AB

3. For x 2 0, the horizontal line y = 2 is an asymptote for the graph of the function f. Which of the following
statements must be true?

(A) f(0) =2

B) f(x)#2forallx 20
(C) f(2) is undefined.

(D) lim f(x) = oo

(B) lim f(x) =2

_2x+3 dy _

4. Ify—3x+2,thena}-—
12x + 13 12x ~ 13 5 -5 2
A) ==X T B) —=X 2= C) —>— D) —2 E) =
()(3x+2)2 ()(3x+2)2 ()(3x+2)2 ()(3x+2)2 ® 3
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Calculus AB . _ BN Section I
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Section I Calculus AB

Graph of f'

7. The graph of f”, the derivative of the function f, is shown above. Which of the following statements is true
about f ?

(A) fisdecreasing for—-1 < x < 1.
(B) f isincreasing for -2 < x £ 0.
(C) fisincreasingfor1 < x < 2.
(D) f has a local minimum at x = 0.

(E) f is not differentiable at x = —1 and x = L.
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Calculus AB : | _ Section I ,

8. [xPcos(x’)dx =
(&) - gsin(x*) + C
®) gsin(x*) + C
© -Zsin(x’) + €
D) -J;isin(x3) +C
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9. Iff (x) = 1n(x + 4 + %), then f(0) is

(A) —% (B) é— © % D) %- (E) nonexistent
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Section I Calculus AB

10. The function f has the property that f(x), f’(x), and f ”(x) are negative for all real values x. Which of the
following could be the graph of f ?

(A) B)
Y y
. A
0 X 0 X
\\
© (D)
Y y
1 A
X X

\
/

(E)

L
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Calculus AB ' - o ectionI

. N . 2 )
11. Using the substitution ¥ = 2x + 1, Jo ~2x + 1.dx is equivalent to

(A) %ﬁ;ﬁda ®) %Jjﬁda L (© %fﬁdu ) jjﬁdu E) fﬁdu

12. The rate of change of the volume, V, of water in a tank with reéspect to time, ¢, is directly proportional to the
square root of the volume. Which of the following is a differential equation that describes this relationship?

(A) V() = kT
B) V(t) = kA7
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Section I Calculus AB

/m A

Graph of f

13. The graph of a function f is shown above. At which value of x is f continuous, but not differentiable?
(A) a B) b © ¢ D) d E) e

14. If y = x° sin 2x, then %— =

(A) 2xcos2x

(B) 4xcos2x

(C) 2x(sin2x + cos2x)
(D) 2x(sin 2x — x cos 2x)
(E) 2x(sin2x + xcos2x)
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Calculus AB ' ' B Section I
| |

15. Let f be the function with derivative given by f’(x) = x> — % . On which of the following intervals .
is f decreasing?
(A) (=00, ~1] only
(B) (=, 0)
(C) [-1, 0) only
o (0.32]

(E) [2/3 o0}

16. If the line tangent to the graph of the function £ at the point (1, 7) passes through the point (-2, -2},
then f'(1) is : : ‘ :

(A) -5 B)1 G 3 D) 7 E) undcﬁned
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Section I Calculus AB

17. Let f be the function given by f(x) = 2xe”*. The graph of f is concave down when
(A) x <=2 B) x> =2 ©) x< -1 D) x> -1 ®E x<0

x -4 1312 (-1]0 1 2 |3 |4

gx)l 2 13|l0|3|=2|-1]101]31]2

18. The derivative g’ of a function g is continuous and has exactly two zeros. Selected values of g’ are given in
the table above. If the domain of g is the set of all real numbers, then g is decreasing on which of the following
intervals?

(A) -2 £ x <2 only
B) -1<x<1only
©) x2-=2

D) x 2 2 only

(E) x<2o0rx=2
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Calculus AB ' o | Section I

19. A curve has slope 2x + 3 at each point (x, y) on the curve. Which of the following is an equation for this curve
if it passes through the point (1, 2) ?

(A) y = 5x -3
B) y=x>+1
(C) y=x>+3x
D) y=x*+3x-2
E) vy

2x% +3x ~3

x+2 ifx<g£3
f(x)={4x—7 if x >3

20. Let f be the function given above. Which of the following statements are true about f ?
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‘I lim. f(x) exists.
x—-3 )
II. f is continuous at x = 3.
IIL f is differentiable atx = 3.
(A) None
(B) Ionly
(C) II only

. (D) Iand II only
(B) LII, and II
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Section I Calculus AB

21. The second derivative of the function f is given by f”(x) = x(x — a)(x — b)2. The graph of f” is shown
above. For what values of x does the graph of f have a point of inflection?

(A) O and a only (B) 0 and m only (C) b andjonly D) 0,q, and b (E) b,j,and k
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Calculus AB ' ‘ Section I

0

22. The graph of f’, the derivative of f, is the line shown in the figure above, If f£(0) = 5, then f(1) =
(A) 0 (B) 3 ©) 6 D) 8 ® 11 |
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23 i(sz sin(t3)dt] =
) dx {Jo

(&) —cos(x®) (®B) sin(x’) (© sin(x°) (D) 2x sin(x°) (B) 2xsin(x®)-
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B Section I
»

Calculus AB

24. Let f be the function defined by f(x) = 4x3 — 5x + 3. Which of the following is an equation of the line tangent

to the graph of f at the point where x = —17?
(A) y=7x-3

B y=Tx+17
© y=7x+11
D) y=-5x-1
E y=-5x-5

25.

A particle moves along the x-axis so that at time ¢ = 0 its position is given by x(¢) = 265 — 2162 + 72t - 53.

At what time ¢ is the particle at rest?
(A) t =1only
(B) t =3 only

©t= % only

D)yt=3andt =

TR

E)t=3andt =4

112
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Calculus AB - : ll Section I |

26. What is the slope of the line tangent to the curve 3y2 —2x% =6 - 2xy at the point (3,2) ?

wo ®:r ©f o ®3

27. Let f be the function defined by f (x) = %3+ x I g(x) = f~'(x) and g(2) = 1, what is the value of g’(2) ?
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Section I Calculus AB

_

28. Let g be a twice-differentiable function with g’(x) > 0 and g”(x) > 0 for all real numbers x, such that
g(4) = 12 and g(5) = 18. Of the following, which is a possible value for g(6) ?

(A) 15 B) 18 ©) 21 D) 24 (E) 27

END OF PART A OF SECTION |
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