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Student Answer Sheet for
the Multiple-Choice Section

Use this section to capture student responses. (Note that the following
answer sheet is a sample, and may differ from one used in an actual exam.)















Section I: Multiple-Choice Questions

This is the multiple-choice section of the 2017 AP exam.

It includes cover material and other administrative instructions

to help familiarize students with the mechanics of the exam.

(Note that future exams may differ in look from the following content.)
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CALCULUS AB
SECTION I, Part A
Time—1 hour

Number of questions—30

NO CALCULATOR IS ALLOWED FOR THIS PART OF THE EXAM.

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

In this exam:

(1) Unless otherwise specified, the domain of a function f is assumed to be the set of all real numbers x for which
S(x) is a real number.

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

ST . wo—1 .
prefix “‘arc” (e.g.. sin ' x = arcsin x).

Unauthorized copying or reuse of -3- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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5
LOIf f(x) = (2_1'2 +5) ,then f"(x) =

(A) 7(4x)®

(B) ?(2:{2 + s)ﬁ

(C) 14.3(2;-2 + 5)ﬁ

f
(D) 23;.—(2.:3 + 5)

[§¥]

|
J3A‘+ 2 &=

(A) —3ln|x+4|+C
(B) ]Elnl,r+4|+C

(C) Inlx+4|+C
(D) 3njx+4|+C

Unauthorized copying or reuse of
any part of this page is illegal.

GO ON TO THE NEXT PAGE.
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5 —x
x"'+2

3.0 fix) =

Lthen f'(x) =

A+ 156t -2
(A) 3

(13 + 2)

cl 9
=25+ 155"+ 2
(B) 5

(o)

2% — 155 — 2
) = i

(,1-3 i 2)-

4x° — 1522 42

%)

(D)

Unauthorized copying or reuse of -5-— Go UN TD THE NEXT PAGE.

any part of this page is illegal.
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t

0

0.5

2

3

vit)

20

60

40

30

4, The table above gives the velocity v(f). in miles per hour, of a truck at selected times ¢, in hours, Using a
trapezoidal sum with the three subintervals indicated by the table, what is the approximate distance, in miles, the
truck traveled from timer=01w0 =37

(A) 140 (B) 130 (©)

125

(D)

120

5. 1f fx) = sin(x® + x), then f'(V2r) =

(A) —22rn (B) -2

Unauthorized copying or reuse of
any part of this page is illegal.

(C) -1

(D) cos(22x)

GO ON TO THE NEXT PAGE.
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6. If f is the function given by f(x) = 3x% — x3, then the average rate of change of f on the closed interval [1, 5] is

(A) —21 (B) —13 <y —12 (D) —9

10 f 6
7. If J‘d g(x)dx=—3 and L £{(x) dx = 5. then L mg(,\'] dr.=

(A) —8 (B) =2 (C) 2 (D) 8

Unauthorized copying or reuse of -—?- Go DN TD THE NEXT PAGE.

any part of this page is illegal.
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8. If fis the function given by f(x) = " 3, which of the following is an equation of the line tangent to the graph

of fatthe point (3In4,4) 7
(A) y—4= %{x —3In4)
(B) y—4=4(x—-3In4)
(C) v—4=12(x—3In4)
(D) y—3n4=4(x—4)

Unauthorized copying or reuse of -a- Go UN TD THE NEXT PAGE.

any part of this page is illegal.
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. y=[(x)

0 i 2\/‘3_H
i 1

9. The graph of a function [ is shown above. Which of the following expresses the relationship between

j 26 0x) d, f £(x) dx. and J‘3 Flx) dx ?
n: 0 2

(A) j:‘ Flx) dr < _[[: Flx) dr < J'; Flx) dx
(B) I:f(x) dy < j;.f'{.rjl dx < ff(x} dx

©) E_f(.:) dr< | ?f{.r) drx. < I;f[.n:} dx

1 3 2
(D) J';f(,r) dx < j“f[;,-] dx < _[” £(x) dx

Unauthorized copying or reuse of -9-— Go UN TD THE NEXT PAGE.

any part of this page is illegal.
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¥

0 [

(.r3 + I)I ;_.rz ety =
52

26 52
S (B) 6 © 3 (D)

11, IF 2% + xy —

oy
3v = 3, then at the point (2, 1), d_

(A) 5 By 4 () % (Dy 2
Unauthorized copying or reuse of -1 D-
any part of this page is illegal.

GO ON TO THE NEXT PAGE.
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12. The number of gallons of water in a storage tank at time ¢, in minutes, is modeled by w(t) = 25 — t°
for 0 = = 5. At what rate, in gallons per minute, is the amount of water in the tank changing at time

t = 3 minutes?

(A) 66 (B) 16 (cy -3 (D) -6

Unauthorized copying or reuse of -11- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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13, Shown above is a slope field for which of the following differential equations?

GO ON TO THE NEXT PAGE.

-12-

Unauthorized copying or reuse of
any part of this page is illegal.
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14, The weight of a population of yeast is given by a differentiable function y, where y(r) is measured in grams and
t is measured in days. The weight of the veast population increases according to the equation % = ky. where k
is a constant, Attime t = 0, the weight of the yeast population is 120 grams and is increasing at the rate of
24 grams per day. Which of the following is an expression for y(r) ?

(A) 120*%
B) 120677

© 54119
(D) 24r+ 120

Unauthorized copying or reuse of -13- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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) )
2 . 2
1 ”
X ¥
-1 0 l 2 3
—1 ——
Graph of f Graph of g

15. The graphs of the functions f and g arc shown in the figures above. Which of the following statements is false?

(A) lim f(x)=0

11

(B) lim g(x) does not exist.
X—32

(C) lim (f{x)glx+ 1)) does not exist.
=l

(D) lim (f(x+ 1)g(x)) exists.

1=l

Unauthorized copying or reuse of -1 4- Go DN TD THE N EXT PAGE.

any part of this page is illegal.
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16. Let f be the function defined by f(x) = -3 + 6x> — 2x°. What is the largest open interval on which the graph
of fis both concave up and increasing?

(A) (0,1) (B) (1.2) (€) (0,2) (D) (2.@)

17. A particle moves along the x-axis so that at time 1 > 0 its position is given by x(r) = 12¢ 'sin r. What is the
first time ¢ at which the velocity of the particle is zero?

3
© = D =

(A) % (B) ;

b3 | H

Unauthorized copying or reuse of -1 5- Go DN TD THE N EXT PAGE.

any part of this page is illegal.
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X
18. Let F be the function given by F(x) = J-% (tan(51)sec(5r) — 1) dr. Which of the following is an expression
for F'{x)?

1
A) —sec(5x) — 1
(A) Ssctf x)

(B) 1_-5&-:[5,1*} —-X
5

(C) tan(5x)sec(5x)

(D) tan{5x)sec(5x) — 1

19. Let f be the function given by f

—

x) = 2cos x + 1. What is the approximation for f(1.5) found by using the line

tangent to the graph of fat x = % ?
(A) -2 (B) 1 C) -2 (D) 4 —=x
Unsuthorized copying or reuse of -16- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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xr—2
20. Let f be the function given by f{x) = ——. Which of the following is true?

2]x — 2|

|
(A) lim f(x) ==
2 2

(B) f has aremovable discontinuity at x = 2.

{C) 1 has a jump discontinuity at x = 2.

(D) f has a discontinuity due to a vertical asymptote at x = 2.

' —f(3
21, If f(x) = Inx then lim M is
x—3 x—3
(A) % (B) e (C) In3 (D) nonexistent
Unauthorized copying or reuse of -1 7-

any part of this page is illegal.

GO ON TO THE NEXT PAGE.
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: —_—_ : W — dy 2y —_— "
Which of the following is the solution to the differential equation i = Bt | with the initial condition
x X

]
[

y(0)=eforx>—="17

t | =

Ay i 911-3+1_1-+a

(B) yv=2ex+e

(C) ¥v= ~..|"'Jc1 +X+ e’z

i
|—In(2x + 1) + ¢

Wl 1S4

:j"nﬁ:h:;mi:upﬂ:?;:hr;::nm -1 3- GO UN TD THE NEXT PAGE.
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23. The region enclosed by the graphs of y = x% and v = 2x is the base of a solid. For the solid. each cross section
perpendicular to the v-axis is a rectangle whose height is 3 times its base in the xy-plane. Which of the

following expressions gives the volume of the solid?

4 2

(A) 3 (ﬁ—-i) dy
Jo

el

(B) 3 (ﬁ+%) dy
]

ol

.
> .2

(C) 3J (2x — x°) dx
1]

(D) 3] (2x +x2) dx
(1]

4
24. [If the average value of a continuous function f on the interval [—2, 4] is 12, what is J % dx ?
-2
3
(A) 7 (By 3 (C) 9 (Dy 72
Unauthorized copying or reuse of -1 9- Go UN TD THE NEXT PAGE.

any part of this page is illegal.
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y=fl

Vﬁ =g

N

25. The figure above shows the graphs of the functions fand g. If h{x) = f(x)g(x). then h'(2) =

11
(D) s

13 |
(A) 5 (B) 5
In e3x+.r)
26. lim
X—p a0 X
(A) 0 (B) 1

Unauthorized copying or reuse of
any part of this page is illegal.
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b 0 b

27. The graph of f’, the derivative of the function f; is shown in the figure above, Which of the following

statements must be true?
1. fis continuous on the open interval (a, b).
1. fis decreasing on the open interval (a. b).
1. The graph of [ is concave down on the open interval (a. b).
(A) lonly
(B) Tand Il only

(C) Tand I only
(D) 11 and TIT only

Unauthorized copying or reuse of -21- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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28. An isosceles right triangle with legs of length s has area A = A 5. At the instant when s = V32 centimeters,

the area of the triangle is increasing at a rate of 12 square centimeters per second. At what rate is the length of

the hypotenuse of the triangle increasing, in centimeters per second, at that instant?

(A) % (B) 3 (C) 3 (D) 48

29. The graph of which of the following functions has exactly one horizontal asymptote and no vertical asymptotes?

1

(A) y=

51
I
) _\‘=13+|
(C) y= Il
e — 1
(D) y= .:l
e + 1

:J"nﬁ;h:;mi:ug:m:;::nﬂ -22- GO ON TO THE NEXT PAGE.
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2
30. For a certain continuous function . the right Riemann sum approximation of -[D J(x) dx with n subintervals of
2n+ 1)(3n+2)
2

-

equal length is

,
for all n. What is the value of ju Flx) dx ?
i

(A) 2 (B) 6 (C) 12 (D) 20

END OF PART A

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART A ONLY.

DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.

Unauthorized copying or reuse of _23-
any part of this page is illegal.










B B B B B B B B B

—_— - —
4 3 210 1 2 3 4

Graph ol [
76. The graph of a differentiable function f is shown in the figure above. Which of the following is true?
(A) f(=2) <f(0) <f'(3)
(B) f'(=2) <f'(3) <f'(0)
(€ f'(3)<sf(-2) <f(0)
D) f(3) <f'(0) <f'(-2)

Unauthorized copying or reuse of -2?- Go DN TD THE NEXT PAGE.

any part of this page is illegal.
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a1
; B L
77. Let H(x) be an antiderivative of x—-;i; If H(5) = x. then H(2) =
X +
(A) —9.008  (B) —5867  (C) 4626 (D) 12.150

B B B

78. The continuous function fis positive and has domain x > 0. If the asymptotes of the graph of fare x = 0 and

v = 2, which of the following statements must be true?
(A) Hhm f(x) =o and lim f(x) =
x>0t x—2

(B) lim f(x)=2and lim f(x) =0

Tl I—

(C) lim_f(x}) = and lim f(x) =2

r—l) X—pa

(D) lim f(x) = and lim f(x)=2

x—32 =

Unauthorized copying or reuse of _23-
any part of this page is illegal.

GO ON TO THE NEXT PAGE.
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79. A file is downloaded to a computer at a rate modeled by the differentiable function f(r). where ¢ is the time in
seconds since the start of the download and f{7) is measured in megabits per second. Which of the following is
the best interpretation of f'(5) =2.8 ?

{A) Attime t = 5 seconds, the rate at which the file is downloaded to the computer is 2.8 megabits per second.

(B) Atume t = 5 seconds, the rate at which the file is downloaded to the computer is increasing at a rate of
2.8 megabits per second per second.

(C) Over the time interval 0 < 1 = 5 seconds. 2.8 megabits of the file are downloaded to the computer.

(D) Over the time interval () < r < 5 seconds, the average rate at which the file is downloaded to the computer
is 2.8 megabits per second.

80. The function f has first derivative given by f'(x) = 1% — 6x% — 8x — 3. On what intervals is the graph of f
concave up?
(A) (2, 00) only
(B) (0, )
@ (-1,2)
(D) (—o, —1) and (3, o)

Unauthorized copying or reuse of -29- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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Graph of f

81. The graph of the function f is shown above for —2 € x < 2, Which of the following could be the graph of an
antiderivative of f 7

(A) (B)

(©) (D)

b

0 i

-3
u_
|

—

1 ONA]

[

Unauthorized copying or reuse of -30- Go DN TD THE NEXT PAGE.

any part of this page is illegal.
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82. A particle travels along a straight line with velocity v(1) = 36_""2 sin(21) meters per second. What is the total

distance, in meters, traveled by the particle during the time interval 0 £ ¢ = 2 seconds?

(A) 0.835 (B) 1.850 (C) 2.055 (D) 2.261

3 2
xr —8x"+3
83. Let f be a function with derivative given by f'(x) = ————— for — 1 < x < 9, At what value of x does f

V41
attain a relative maximum?

(A) —0.591 (B) 0 (C) 0.638 (D) 7.953

Unauthorized copying or reuse of -31 - Go UN TD THE N EXT PAGE.

any part of this page is illegal.




B B B B B B B B B

84. The number of bacteria in a container increases at the rate of R(r) bacteria per hour. If there are 1000 bacteria
attime 1 = 0, which of the following expressions gives the number of bacteria in the container at time r = 3
hours?

3 3
(A) R(3) (B) 1000 + R(3) (C) jﬂ R(1) dt (D) 1(1:}0+_LJ R(1) dt

85. The function g is continuous on the closed interval [1, 4] with g(1) = 5 and g(4) = B. Of the following
conditions, which would guarantee that there is a number ¢ in the open interval (1, 4) where g'(¢c) =17

(A) g isincreasing on the closed interval [1, 4].
(B) g is differentiable on the open interval (1, 4).
(C) g has a maximum value on the closed interval [1, 4].

(D) The graph of g has at least one horizontal tangent in the open interval (1, 4).

Unauthorized copying or reuse of -32- Go UN TD THE NEXT PAGE.

any part of this page is illegal.
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F(0) = x(x — 1 (x +

2

g (x) =x(x— 1) (x+

h”(x) = x(x — 1)} (x +

86. The twice-differentiable functions f. g. and i have second derivatives given above. Which of the functions f, g,
and /1 have a graph with exactly two points of inflection?

(A) g only

(B) /i only

(C) fand g only
(D) f, g, and it

r

[

fix)

87. The table above gives values of a function f at selected values of x. If fis twice-differentiable on the interval

1 = x = 5, which of the following statements could be true?

(A) [ is negative and decreasing for |

(B) f’ is negative and increasing for |

(C) [’ is positive and decreasing for 1

<

=

=

X

X

X

=

1A
L

1M

3.

5.

(D) f7 is positive and increasing for 1 €< x £ 5.

Unauthorized copying or reuse of
any part of this page is illegal.

-33-
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88. Let f be the function defined by f(x) = In{x* + 1), and let ¢ be the function defined by g(x) = x> + x”. The
line tangent to the graph of f at x = 2 is parallel to the line tangent to the graph of g at x = a, where ¢ i1sa

positive constant, What is the value of g 7

(A) 0.246 (B) 0430 (C) 0.447 (D) 0.790

Unauthorized copying or reuse of -34- Go DN TD THE NEXT PAGE.

any part of this page is illegal.
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89. Let f be a continuous function for all real numbers. Let g be the function defined by g(x) = _[]'lf{:} di. If the
average rate of change of g on the interval 2 < x £ 5 is 6, which of the following statements must be true?
(A) The average value of f on the interval 2 £ x £ 5 is 6.
(B) g'(2)=6

’ »‘-}
© g'(5)+g'(2) g

2

a
(D) J'z glx)dr=6

Unauthorized copying or reuse of -35- Go DN TD THE NEXT PAGE.

any part of this page is illegal.
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90. For any function f, which of the following statements must be true?

I. If fis defined at x = @, then lim f{(x) = f(a).

X=pil

[I. If fis continuous at x = a. then lim f(x) = f(a).
X=»dl

1. If [ is differentiable at x = a, then lim f(x) = f(a).
X—ril

(A) I only

(B) 1and Il only
(C) I and I only
(D) L 11 and 111

Unauthorized copying or reuse of -36- GO ON TD THE NEXT PAGE_

any part of this page is illegal.
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END OF SECTION I

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON PART B ONLY.

DO NOT GO ON TO SECTION Il UNTIL YOU ARE TOLD TO DO SO.

MAKE SURE YOU HAVE DONE THE FOLLOWING.

« PLACED YOUR AP NUMBER LABEL ON YOUR ANSWER SHEET

« WRITTEN AND GRIDDED YOUR AP NUMBER CORRECTLY ON YOUR
ANSWER SHEET

« TAKEN THE AP EXAM LABEL FROM THE FRONT OF THIS BOOKLET
AND PLACED IT ON YOUR ANSWER SHEET

AFTER TIME HAS BEEN CALLED, TURN TO PAGE 38 AND
ANSWER QUESTIONS 91-94.

7=



Section Il: Free-Response Questions

This is the free-response section of the 2017 AP exam.

It includes cover material and other administrative instructions

to help familiarize students with the mechanics of the exam.

(Note that future exams may differ in look from the following content.)






CALCULUS AB
SECTIONII, Part A
Time—30 minutes

Number of questions—2

A GRAPHING CALCULATOR IS REQUIRED FOR THESE QUESTIONS.

-3- GO ON TO THE NEXT PAGE.



Do not write beyond this border.

l. A particle moves along the x-axis so that its velocity at time r is given by v(t) =

1 = 0, the initial position of the particle is x = 7.

(a) Find the acceleration of the particle at time f = 5.1

S b U

5 . Al time
101"+ 3

{b) Find all values of 1 in the interval 00 < ¢ < 2 for which the speed of the particle is 1.

Unauthorized copying or reuse of
any part of this page is illegal.

Continue question | on page 5.
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Do not write beyond this border.

(c) Find the position of the particle at time ¢+ = 4. Is the particle moving toward the origin or away from the
origin at time ¢t = 4 7 Justify your answer.

{d) During the time interval ) < r < 4, does the particle return to its initial position? Give a reason for your
answer.

Unauthorized copying or reuse of -5- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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Do not write beyond this border.

354 _T=|.’.‘{”

Lo
==
L
T

2. During the time interval 0 < t < 4.5 hours, water flows into tank A atarate of aft) = (2r—5) + 5e-sint
liters per hour. During the same time interval, water flows into tank B at a rate of b(t) liters per hour, Both
tanks are empty at time f = (). The graphs of v = a(t) and y = b(r), shown in the figure above, intersect at
t=4k and t = 2.416.

(a) How much water will be in tank A attime r =457

{b) During the time interval 0 < £ k hours, water flows into tank B at a constant rate of 20.5 liters per
hour. What is the difference between the amount of water in tank A and the amount of water in tank B at
timer=4%k "

Unauthorized copying or reuse of - e <1 aqr
. vy oo rous -6 Continue question 2 on page 7.
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Do not write beyond this border.

2 B 2 B3 2 B 2 gE 2 =

{c) The area of the region bounded by the graphs of y = a(f) and y = b(1) for k <1 < 2.416 is 14.470. How
much water is intank B attime 1 = 2416 7

(d) During the time interval 2.7 < r < 4.5 hours, the rate at which water flows into tank 8 is modeled by

30t
wir) =21 - BJE liters per hour. Is the difference w(t) — a(t) increasing or decreasing at time

t = 3.5 7 Show the work that leads to your answer,

Unauthorized copying or reuse of -7- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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CALCULUS AB
SECTIONIL Part B
Time—I1 hour

Number of questions—4

NO CALCULATOR IS ALLOWED FOR THESE QUESTIONS.

DO NOT BREAK THE SEALS UNTIL YOU ARE TOLD TO DO SO.

=13



Do not write beyond this border.

3 B 3 B

3 B 3

NO CALCULATOR ALLOWED

al 3

Graph of f

3. The graph of the function f, consisting of three line segments and a quarter of a circle, is shown above. Let g

X
be the function defined by g(x) = J.I Sflr) dr.

(a) Find the average rate of change of g fromx = -5t x=35.

(b) Find the instantaneous rate of change of g with respect to x at x = 3, or state that it does not exist.

Unauthorized copying or reuse of
any part of this page is illegal.

Continue question 3 on page 15.
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Do not write beyond this border.

J N 3 8 3 B3 3 B0 3 B

NO CALCULATOR ALLOWED

(¢c) On what open intervals, if any, is the graph of g concave up? Justify your answer.

(d) Find all x-values in the interval —5 < x < 5 at which g has a critical point. Classify each critical point as
the location of a local minimum, a local maximum, or neither. Justify your answers.

Unauthorized copying or reuse of -15- GO ON TO THE NEXT PAGE.

any part of this page is illegal.
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Do not write beyond this border.

4 4 4 4 4 4 4 4 4 4

NO CALCULATOR ALLOWED

X 0 I 2 3 4 5 6
£(x) 4 35| 2 |08 | 1.7 | 58 | 7

4. The function f satisfies f(0) = 20. The first derivative of f satisties the inequality () < f’(x) < 7 forall x in
the closed interval [0, 6]. Selected values of f* are shown in the table above. The function f has a continuous
second derivative for all real numbers.

(a) Use a midpoint Riemann sum with three subintervals of equal length indicated by the data in the table to
approximate the value of f(6).

(b) Determine whether the actual value of f{6) could be 70, Explain your reasoning.

Unauthorized copying or reuse of - : B ; .
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Do not write beyond this border.

4 4 4

4 4 4 4

NO CALCULATOR ALLOWED

4 4 4

4
{c) Evaluate _L F"(x) dx.

PRI ) e 20¢”
W S — 10"

"IAPIOG STY1 PUOAI] LM JOU O(]
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Do not write beyond this border.

S S S B S5 FEE S B S B

NO CALCULATOR ALLOWED

0

5. Let R be the region in the first quadrant enclosed by the graph of f(x) = JC0s x, the graph of g(x) = ¢, and

. . i .
the vertical line x = E- as shown in the figure above.

(a) Write, but do not evaluate, an integral expression that gives the area of R.

Unauthorized copying or reuse of -18- 7 A0 ;
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Do not write beyond this border.

S S S B S5 FEE S B S B

NO CALCULATOR ALLOWED

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

(c) Region R is the base of a solid whose cross sections perpendicular to the x-axis are semicircles with
diameters on the xy-plane. Write, but do not evaluate, an integral expression that gives the volume of this
solid,

Unauthorized copying or reuse of -19- GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

6 6 6 6 6 6 6 6 6 6

NO CALCULATOR ALLOWED

6. For () <1 < 6 seconds, a screen saver on a computer screen shows two circles that start as dots and expand
outward.

(a) Al the instant that the first circle has a radius of 9 centimeters, the radius is increasing at a rate of
5 centimeters per second. Find the rate at which the area of the circle is changing at that instant. Indicate

units of measure.

(b) The radius of the first circle is modeled by w(r) = 12 — 127" for 0 < 1 < 6. where wir) is measured
in centimeters and ¢ is measured in seconds. At what time ¢ is the radius of the circle increasing at a rate

of 3 centimeters per second?

Unauthorized copying or reuse of =-20- 7 11 ;
N mying.or e 20 Continue guestion 6 on page 21.
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Do not write beyond this border.

6 6 6 6 6 6 6 6 6 6

NO CALCULATOR ALLOWED

(c) A model for the radius of the second circle is given by the function [ for 0 < ¢ < 6, where (1) is
measurad in centimeters and 1 is measured in seconds. The rate of change of the radius of the second
circle is given by f'(t) = 1~ — 4t + 4. Based on this model, by how many centimeters does the radius of

the second circle increase fromtime r=0tor=3 7
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STOP
END OF EXAM

THE FOLLOWING INSTRUCTIONS APPLY TO THE COVERS OF THE
SECTION Il BOOKLET.

« MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION
INFORMATION AS REQUESTED ON THE FRONT AND BACK
COVERS OF THE SECTION Il BOOKLET.

« CHECK TO SEE THAT YOUR AP NUMBER LABEL APPEARS IN
THE BOX ON THE FRONT COVER.

« MAKE SURE YOU HAVE USED THE SAME SET OF AP
NUMBER LABELS ON ALL AP EXAMS YOU HAVE TAKEN
THIS YEAR.
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Multiple-Choice Answer Key

The following contains the answers to
the multiple-choice questions in this exam.



Answer Key for AP Calculus AB
Practice Exam, Section I

Question 1: D
Question 2: B
Question 3: C
Question 4: B
Question 5: A
Question 6: B
Question 7: D
Question 8: A
Question 9: D
Question 10: A
Question 11: A
Question 12: D
Question 13: D
Question 14: B
Question 15: C
Question 16: A
Question 17: A
Question 18: D
Question 19: C
Question 20: C
Question 21: A
Question 22: B
Question 23: A

Question 24:
Question 25:
Question 26:
Question 27:
Question 28:
Question 29:
Question 30:
Question 76:
Question 77:
Question 78:
Question 79:
Question 80:
Question 81:
Question 82:

Question 83:
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Question 84: D

Question 85: B

Question 86:
Question 87:
Question 88:
Question 89;

Question 90:



Free-Response Scoring Guidelines

The following contains the scoring guidelines
for the free-response questions in this exam.



AP® CALCULUS AB
2017 SCORING GUIDELINES

Question 1

(a) v(5.1) = 6.491816 1 : answer

The acceleration of the particle at time t = 5.1 1s 6.492 (or 6.491).

(b) [vr)|=1for0<t <2 = t =0.771829, ¢ = 1.400556 _| 1: considers |v(r)| =1
I : answer

The speed of the particle is 1 at times ¢ = 0.772 (or 0.771) and
{ =1.401 (or 1.400),

(c) Let x(7) be the position of the particle at time 1. 1 : integral
| : uses initial condition
4 2 e
x(4) =T+ [ (1) di = 6.711558 411 position
0 1 : movement relative to the
The position of the particle at time r = 4 s 6.712 (or 6.711). erigin, with justification

The particle is moving away from the origin because x(4) > 0 and

W(4) =1.213064 > 0.

(d) x'(¢) =v(r) = x(¢) is continuous on 0 < t < 4. | 1 : sandwiches initial position
| : answer with reason

ﬂn=?+ﬁﬂnm:&mﬁ%

From part (¢), x(4) = 6.712.

Fromtime ¢ =1 to ¢ = 4, the particle moves from x = 9.404 to

x = 6.712. By the Intermediate Value Theorem, the particle must
return to x = 7 during the time interval.

& 2017 The College Board
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Question 2

45
(a) J'n a(t) dt = 66.532128 , . [ 1+ integral
| 1:answer
Attime 1 = 4.5, tank 4 contains 66.532 liters of water.
(b) a(k) =205 = k = 0.892040 1 :sets a(k) = 20.5
i . S
j (20.5 - a(t)) dt = 10.599191 Ay Lamsepry)
° 1 : answer
Attime ¢ = k, the difference in the amounts of water in the tanks is
10.599 liters.
2416 k 2416 2416
() L] b(1) dt =_|'u b{r)dHL b(t) di - 1:L a(t) dt
1 : answer
k
L] b(t)dt = 20.5-k = 18.286826
2416 g
On k <t < 2.416, tank A4 receives J'&_ a(t) dt = 44.497051 liters of
water, which is 14.470 more liters of water than tank B,
2416 2416
Therefore, L bit) dt = L a(r) de —14.470 = 30.027051.
k 2416
LJ b(t) dt + L b(t) dt = 48.313876
Attime 1 = 2,416, tank £ contains 48.314 (or 48.313) liters of water.
(d) w(3.5)—a'(3.5) = —1.14298 < 00 S 1:w(35)-a'(35) <0
“ "] 1: conclusion
The difference w{t)— a(r) is decreasing at r = 3.5,

& 2017 The College Board
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Question 3

3) — g(-3) _ 12-(r+7) _S=r 3 | : difference quotient

£l
@ =5-055) 10 0 .

1 : answer

(b) g'(x) = f(x)
g(3)=r(3)=4

The instantaneous rate of change of g at x = 3 is 4.

(¢} The graph of g 1sconcaveupon -5 <x < -2 and 0 < x < 3, 2 : intervals with justification

because g'(x) = f(x) is increasing on these intervals.

(d) g'(x)= flx) is defined at all x with -5 < x < 5. | : considers f{x)=0
_ ] 1 :critical points at
gix)=f(x)=0atx=-2and x=1. o x=-2and x=1
Therefore, g has critical points at x = =2 and x =1, 1 : answers with justifications
g has neither a local maximum nor a local minimum at x = -2

because ¢’ does not change sign there.

£ has a local minimum at x = 1 because g' changes from negative to
positive there.

& 2017 The College Board
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Question 4
(a) j:_f"(x) dv=2-35+2:08+2-58=202 1 : midpoint sum
_ ) 6 . | : Fundamental Theorem
S(6) = f(0)= L] S(x) dx : of Calculus
f(6) = 1(0)+ j':f'(x} dx =~ 20+ 20.2 = 40.2 I+ answer
(b) Since f'(x) =7, L:f'{,r} dy £6-7 =42, s 1 : integral bound

F(6) - £(0) < 42 = f(6) <20+ 42 =62 | : answer with reasoning

Therefore, the actual value of f(6) could not be 70.

| : Fundamental Theorem

4
(c) L [x)dx = f(4)— f(2)=17-2=-03 2: of Calculus
) 1 : answer
(d) lim( f(x)- 209-*) =0 | : L'Hospital's Rule
x=30 20
1 : answer

lim (0.5/(x) - 10) = 0

Using L"Hospital’s Rule,

i ) 20e" i L) = 20e"  4-20 _ 3
=005f(x) =10 0 05f(x) — 0.5(4)
& 2017 The College Board

Visit the College Board on the Web, www. collegeboard org



AP® CALCULUS AB

2017 SCORING GUIDELINES

Question 5

wf2
(

(a) Area =_[U g(x)— f(x)) dx

(b) Volume = EJ?”((g(.x}}z - {f(x}}z) dx

mf2 e
{c) Volume = %—[ E[ﬂl)%ﬂl—]] dx
0

& 2017 The College Board
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Question 6

(b)

(c)

A=mt

el dr
E-Emd

dA _ g

ar =27-9-5=2x

When the radius is 9 centimeters, the area is changing at a rate of

27r cmzfsec.

w'(t) = {—|2}(_{]‘5)€"U.5: — ™0

!

3 = 0.5t = In[-l-

66)—[?.5? =3 = e—ﬂ.ﬁ: = 2

]:u:zlnz

The radius is increasing at a rate of 3 centimeters per second at time
t = 2In 2 seconds.

3 4 I. = =3
- — 4+ = =4+ 4
J'u( 4t +4) d [3 5. 3P 4]

t=0
=[%-33 —2-3%4-3)—({0-‘—2-01+4-0)
—9-18+12=3

The radius increases by 3 centimeters from time ¢ = 0 totime ¢ = 3
seconds.

& 2017 The College Board
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s w'(1)
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L answer

: integral
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Scoring Worksheet

The following provides a scoring worksheet and conversion table
used for calculating a composite score of the exam.



2017 AP Calculus AB Scoring Worksheet

Section I: Multiple Choice

x 1.2000 =
Number Correct Weighted Section | Score
{out of 45) (Do not round)

Section II: Free Response

Question1 = 10000= _
{out of 9) (Do not rouncd)
Question2 = 10000 =
{out of 9) (Do not round)
Question3 = 10000 =
{out of 9) (Do not round)
Question4 __  x10000=_
{out of 9) {Do not round)
Questiond = 10000 =
{out of 9) (Do not round)
Ouwestioné =100 =
{out of 9) (Do not round)
Sumy =_-_
Weighted
Section I
Score
(Do not. round)
Composite Score
+ —
Weighted Weighted Composite Score
Section [ Score Section Il Score {(Round to nearest

whole nurmber)

AP Score Conversion Chart
Calculus AB
Composite
Score Range | AP Score
71-108
59-70
44-58
26-43
0-25

(ol e I % N N4 |




Question Descriptors and Performance Data

The following contains tables showing the content assessed,
the correct answer, and how AP students performed on each question.
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