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 .foilowing 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 foo much time on any one problem.

In this test: Unless other wise specified, the domain of a function f is assumed to be the set of all real numbers ¥ for
which f{x) is a real number.

@ ey @) 22 (©) cos26)=1 (D) sin(2x) m i)

2. What are the coordinates of the point of inflection on the graph of y =x° - 15x% + 33x + 1007

{(A) (9.0} (B) (5-48) (€ (1,119) (D) (9,-89) (E) (5,15}
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dy.

)
- dx

3000 3x° - 2oy 4+ By =1, then when v o= 2,

(&) 12 (B) _ip @ 1 (D) 12 (B} s

{8
4. e dy=
J ;\_.'n
1
32 o4 ) _ 40 32
(A} = B 5 (&) 0 Dy~ E) g

[ f(\} dx?

1
|

The graph of a piecewise linear function f, for 02 x <8, is shown above. What is the value of

e,

(A} ] (B) 4 () 8 M) 10 (E) 13

e
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6. If fis continuous for a Sx <b, then at any peint x = ¢, where 2 < ¢ < b, which of the following must be true?

70 i f{x)-“-'xz"\f%;:-?, then f{x}=

~3x* - 2x
V3x+1

A)

Gx? - 2x
J3x+1
—9x 4+ 4x

O
©) 243x+1

15x? + dx

) 24 3%+ 1"

-0y - 4y

243x+ 1

(B)

{E}

GO ON TO THE NEXT PAGE
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8, What is the instantaneous rate of change at f = -1 of the function f, if f{i} S 1?
, 12 4 20 4 12
Ay = B) c) ~ D) = B} ——
&) = ®) © -5 (D) -3 B -7
e

9. || ldi=
PANET 1)
(A) 4 (B) 4e (C) 0 (D) e (E) —4

GO ON TO THE NEXT PAGE
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10.

o
(T
e

=

by

<
}

N
o
|

(Kilometers per hour)
w D
522

I

N R A
2 4 6 8 10 12 14 16
(Hours)

A car’s velocity is shown on the graph above. Which of the following gives the total distance traveled from
t=0tot =16 (in kilometers)?

(A) 360 (B) 390 (@ 780 (D) 1000 (E) 1360

11. d%tanz(ilx):

(A) Btan (4x0)
(B) 4dseci{4x)
{C)  Btan (4xisecH4x)
(D) 4tan (4x)seci(4x)
{(E) Bsec'{4x)

GO ON TO THE NEXT PAGE
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tx=—7

12. What is the equation of the line tangent to the graph of y = sin®x a
T

(A Evzu*{xw@
AR Ly
17 ;)
7_A:z—__.:‘
B) 4571
) 1 _{/_ 7
SR ARty
1f )
(O) y-p =g
N2oo20 4
E' L[,...l—-igfx_g\i‘
(EB) Y7575 7%

o ) / J/BLIE’Z-‘FZI?]C'FE,'ISE. o : ]
i3, If the function f‘x) =9 5 is differentiable for all real values of x, then & =
N H “ A Tnnr LAV -, ]
bax” —4by” ~Sx x>l

oy -1 ) ——a - oy 1
) g UZ e ” () 0 &n)*z

G0 ON TO THE NEXT PAGE
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14. The graph of ¥ =x*+8x* - 7257 + 4 is concave down for
(A -6<x<2
(B) x>2
(C) x<-6
(L) x<m3~3x/’5“or x>-3+3w/§
(B) -3-3J5<r<-3+35

x*+ By 24 ) -
15 If f(l) RERETYY then %g{laf(l) is
3 11 : .
(A} 0 By 1 (<) =5 (D) " {E) Nonexistent

GO ONTO THE NEXT PAGE
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The graph of flx} is shown in the figure above. Which of the following could be the graph of f’(\) ?

(A) f_(x) ) f(x)

© f(x)

SR — e
s 2 (N2 3/

EN
GO ON TC THE NEXT PAGE /
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17, If f(x)=1n(cos{3x)}, then f/(x)=

{A) -3csc{3x)
B} 3sec(3x)
C)  3tan(3x)
DY -3tan{3x)
{(E) —3cot(3x}

e e

ESR

18, If flx)= f%/f2—1 dt , then f-4)

o

(A) 39 (B) -2 (C) 2 ) Y15 (B) 0

19. A particle moves along the x-axis so that its position at time {, in seconds, is given by x(t) = #2— 7{ + 6. For
what value{s} of 1 is the velocity of the particle zero?

(A 1 (B) o . (Cy loré (Dy 3.5 (E} Tor33o0r6

GO ON TO THE NEXT PAGE

THE PRINCETON REVEIEW AP CALCULUS AB PRACTICE E.XAM 3 HE 439




20. Jqsin(zx)e““z*'dx -
il

(A} e B)ye -1 (Cy 1-e¢ (DY) ¢ +1 {E) 1
21. The average value of sec’x on the interval I vy i is
’ L o J

8
(Ay =
n
a1
(B} ——
s
12443
() vl
it
o) 62 — 6
‘ T
() 662
il

GO ON TO THE NEXT PAGE
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22, Find the area of the region bounded by the parabolas y = x¥? and y = 63 — x2.

{A) 9 (B 27 (<) 6 {Dy -9 (E} -18

23. The function fis given by f(x)=x*+4x°. On which of the following intervals is f decreasing?

(A) (-3.0) (B (0,%) (©) {+3,) (D} [~e=,-3) (E) (-==,0)

i tan(Sx) + 3x
24, im———t—v—=
2} sin(5x)

(A) 0 (B)

SR et]
75 e

{Cy 1 : () {E} Nonexistent

GO ON TO THE NEXT PAGE
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5. if the region enclosed by the y-axis, the curve ¥ =4Vx , and the line y = 8 is revolved about the x-axis, the
volume of the solid generated is

3
it

(A) _2?:: (B) 128 (C) %% (1) 128 (E)

128x
3

26, The maximum velocity attained on the interval 0=t <5 by the particle whose displacement is given by
s(t)=20% - 1207 + 161+ 2 is

(A} 286 (B) 46 (16 R (E) -8

27. The value of ¢ that satisfies the Mean Value Theorem for Derivatives on the interval |0,5] for the function

ff : .
fxy=x®—6xis

) 5 . . R ) 5
A) —— BY O Yy 1 Dy = E) -
(}\;3 (B) (<) (J3 ()ng

GO ON TO THE NEXT PAGE
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28. 1f f(x)= sec(4x), then f(%] is

(A) 442 ®) 3 @ D) 7% () %
STOP
END OF PART ASECTION 1T

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WORK ON THIS SECTION

DO NOT GO ON TO SECTION I UNTIL YOUF ARETOLD TO DO SO
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CALCULUS AB
SECTHON L, Part B
Time—50 Minutes

Number of guestions—17

A GRAPHING CALCULATOR I REQUIRED FOR SOME QUESTIONS ON THIS FPART OF THE EXAMINATION

Directions: Solve each of the following problems, using the available space for scratchwork. Affer 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 Hee on any one problem.

in this test:

1. The exact numerical vaiue 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.

tt

Unless otherwise specified, the domain of a function fis assumed to be the set of all real numbers x for which
flx) is & real number.

29, If flx] is the function given by f{x}=¢" +1, at what value of x is the slope of the tangent line to /(%) equal
to 27
(A) - 135 (B O (<) 23: (D) 568 (Fy 693

30. The graph of the function y =27 +12x" + 152+ 3 has a relative maximum at x =
(A) -10.613 (B) ~.248 (Cy -7.317 (D) ~1.138 (B) —.683

. "

GO ONTO THE NEXT PAGE éﬁf&j
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31. The side of a square is increasing at a constant rate of 0.4 cm /sec. Interms of the perimeier, P, what is the
rate of change of the area of the square, in cm’ / sec?

(A} 0.05P {B) 0.2P (C) 0.4P (D) 6.4P (E) 51.2p

32. Let f be the function given by f[x) = 3%, For what value of x is the slope of the line tangent to the curve at
{x, f{x)] equal to 12

{A) 1.099 (B)y .086 (<o (D) —.086 (E) ~1.099

3. Given fand g are differentiable functions and

02
(oA

fla)=—4: gla)=c gle)=10" flc)=15

¥ hxj= f(g(x)), find 1(a)
(A) 6D (B) 8b (C) ~4b (D) 80 - (E) 15b

GG ON TO THE NEXT PAGE
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X
34. What is the area of the region in the first quadrant enclosed by the graph of y =¢ *and the line y =057

(A) 0.240 (B) 0.516 (C) 0.480 (1)) 1.032 (F) 1.349

3
35, What is the trapezoidal approximation of ff"’dx using n = 4 subintervals?
o

&

(A) 6.407 (B) 13.565 (C) 19.972 (D) 27.879 (E) 34.944

36, The second derivaiive of a function fis given by f”(x} = xsinx — 2. How many points of inflection does f
have on the interval (10,1037

(A} Zero {B) Two () Four (¥ Six (E} Bight

GO ON TO THE NEXT PAGE

W CRACKING THE AP CALTULUS AR & BO EXAMS



(5% %1

sini —+hi——
w6 )2
b0 h
3 1 1 V3
(A) = (B) = ©) g ) - ) -

5y
38, %J cost df =
2x

{A) Scosbx~2cos2x
(B) BsinBx—2sin2y
{C) cosbx—coalx
{1 sindx-sin2x

i 1
E} —cosdx——sin2x
(E) 5 2

39. The base of a solid S is the region enclosed by the graph of 4x + 5y = 20, the x-axis, and the y-axis. If the
cross-sections of § perpendicular to the x-axis are semicircles, then the volume of § is

| 5w 107 ., 50m 225x o 4257
(A) Y (B) =5 © = D) — (B) —

GO ON TO THE NEXT PAGE
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- 4 1 § . . . £oet . . s A 2 -
40, Which of the following is an equation of the lne tangent to the graph of y=x"+x" at y =37

(A) y=33x-63
(B) ¥ =33x-135

(C) v =6488x—1.175
(I y = 6.438x - 4.620

(E) v =06488x~10.620

41. It f ’(1} =Inx—x+2,at which of the following values of ¥ does fhave a relative minimum vaiue?

(A) 5.146 (B) 3.146 (Cy 1.000 (DY 0.159 (B} 0

42, Find ihe area of the region between fhe curve ¥ = 08 and the v-axis from x = L to x = 2 radians.

(&) O {B) 0.068 {0 0249 {Oy 1.751 (B 2.592

G0 O TO THE NEXT PAGE
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#

43, Let f(x):Jcotxd.x; D<x<m. If f(%jzl,then fl1)=

(A) -1.861 (B) —0.480 (C) 0.134 (D) 0.524 (F)y 1.521

, : o od : .
44 A radicactive isotope, ¥, decays according to the equation Ez-, =ky, where k is a constant and ¢ is measured

inseconds. If the half-life of y is I minute, then the value of k is

(A} _41589 B) _go12 () 0027 D) 0693 (£} 9g.923
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(%)

PN
N

Let g{x}= J{ flt) dt, where f(f} has the graph shown above. Which of the following could be the graph of g ?
[

(A) )
- 4 \W\\
74 6 > 4 6
(B) {E)
/\\ﬂ;"// [ }
! [ | %
5 4 6 AR

(<

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 [T UNTIL YOU ARE TOLD TO DO SO
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CALCULUS AB
SECTION II
Time—T1 hour and 30 minutes
Percent of total grade—50

Part A: 45 minutes, 3 problems
A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS ON THIS PART OF THE EXAMINATION
During the timed portion for Part A, you may work only on the problems in Part A.
On Part A, you are permitted to use your calculator to solve an equation, find the derivative of a function at a point, or
calculate the value of a definite integral. However, you must clearly indicate the setup of your problem, namely the
equation, function, or integral you are using. If you use other built-in features or programs, you must show the
mathernatical steps necessary to produce your results.
Part B: 45 minutes, 3 problems

{(No caleulator is allowed for these problems.)

During the timed portion for Part B, you may continte to work on the problems in Part A without the use of any
calculator, '

GENERAL INSTRUCTIONS FOR SECTION il PART A AND SECTION I PART B

For each part of Section II, you may wish to look over the problems before starting to work on them, since it is not
expected that everyone will be able to complete all parts of all problems. All problems are given equal weight, but the
parts of a particular problem are not necessarily given equal weight.

YOU SHOULD WRITE ALL WORK FOR BACH PART OF EACH PROBLEM IN THE SPACE PROVIDED

* Besure to write clearly and legibly. If you make an error, you may save time by crossing it out rather than
trying to erase it. Erased or crossed-out work will not be graded.

¢ Show all your work. You will be graded on the correctness and completeness of vour methods as well as the
accuracy of your final answers. Correct answers without supporting work may not receive credit.

* Justifications require that you give mathematical (noncalculator) reasons and that you clearly label functions,
graphs, tables, or other objects you use,

*  Your work must be expressed in standard mathematical notation rather than caleulator syntax. For example,
5
J{xzdx may not be written as fnlnt (32, X, 1, 5),
!

¢ Unless otherwise specified, answers (numeric or algebraic) need not be simplified. If a calculation is given as
a decimal approximation, it should be correct to three places after the decimal point.

®  Unless otherwise specified, the domain of a function f is assumed to be the set of al] real numbers ¥ for which
f{x) is a real number.

GO ON TO THE NEXT PAGE
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| CALCULUS AB

SECTION 1, Part A

Time—45 Minutes
Number of questions—3

A GRAPHING CALCULATOR I8 REQUIRED FOR SOME QUESTIONS ON THIS PART OF THE EXAMINATION

3

Let R be the region in the first quadrant shown in the figure above.
{2} Find the area of K.

b} Find the volumne of the sclid generated when R is revolved about the x-axis.

GO ON TO THE MEXT PAGE
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Second

rHome

A baseball diamond is a square with each side 90 feet in length. A player runs from second base to third
base at a rate of 18 {t/sec.

(a) Atwhat rate is the player’s distance from first base, A, changing when his distance from third base, I, is
22.5 feet?

(b} Atwhat rate is angle  increasing when D is 22.5 feet?

c; At what rate is the area of the frapezoidal re ion, formed by line segments A, B, C, and D, changin
P 24 3 g ging
when D is 22.5 feat?

GO ON TO THE NEXT PAGE
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3. A body is coasling to a stop and the only force acting on it is a resistance proportional to its speed, accord-

| =

ing to the equation “d;“ = =0, g\ s((}} =0, where w,is the body’s inijtial velocity (in m/s), v, is its final
dt - )

velocity, m is its mass, k is a constant, and ! is Hme.

(a) If a body with mass m = 50kg and k = 1.5kg/sec, initially has a velocity of 30 /s, how long, to the nearest

g,
second, will it take to slow to 1 m/s?
(b) How far, to the 10 nearest meters, will the body coast during the time it takesto slow from 30 m/s to 1m/s?

) If the body coasts from 30 m/s to a stop, how far will it coast?
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CALCULUS AB
SECTION I, Part B
Time—45 Minutes

Number of questions—3

NO CALCULATOR IS ALLOWED FOR THESE PROBLEMS

vin!
= Train B
[l
Z a0l -
£ 304
&
2 20
10+
e Ny
2 4 6 B 10 12 14 16 18

Time (Hours)

Three trains, A, B, and C each travel on a strai

ght track for 0 <t <16 hours. The graphs above, which consist
of line segments, show the velocities,

in kilometers per hour, of trains 4 and B. The velocity of Cis given by

olt) = 8t - 0.25¢%
(Indicate units of measure for all answers.)
(a) Find the velocities of A and C at time f = 6 hours.

{b) Find the accelerations of B and C at time f = 6 hours.

{¢) Find the positive difference between the total distance that A traveled and the total distance that B
traveled in 16 hours.

(d) Find the total distance that C traveled in 16 hours.

GO ON TO THE NEXT PAGE
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. 4 - A . 4 . . P . . - .
The figure above shows the graph of g(l}, where g {5 the derivative of the function f, for -
graph consists of three semicircular regions and has horizontal tay

3
it Hnes at v =0, x = 4.5,

A

5

(a) Find all values of x, for -3 < x <2, at which faftains a relative minimum. Tustify your answey.

(b) Find all values of x, for ~3<x<9, at which fattains a relative maximum. Justify your answer,

(¢} ¥ f(V) = jg

-

(dt, find fla).

{d) Find all points where f”(;g} =,

456
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