Practice Test 1: AP
Calculus AB

SECTION [, PART A

55 Minutes e 28 Questions

A CALCULATOR MAY NOT BE USED FOR 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: Unless otherwise specified, the domain of a function fis
assumed to be the set of all real numbers x for which fx) is a real

number.
1o «
1. Joe dx = 3. If F(x)= .[2 t3dt, then F(2) =
@A) & -1 @A) %
®) ¢ (B) 64
(©) % ©) ?
e’ -1
(D) > D) 16
(E) 26 — 2 (E) ?

2. If ix) = tan(e S"%), then f'(x) =

(A) —e*"* cosxsec? (es"'x )

(B) esmx COSXSCCZ (esmx)

(C) _esinx Sec(esmx )tan(esmx)
sin x 2( sinx

D) ™ sec” (e

(E) esinx Sec(esinx )tan(esinx)

O
0
O
=
0
D
A
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PART lll: Four Practice Tests

. If Aixy) = tan®x + sin x, thenf’(%) =

4442
2
2442
2
8+/2
2
8—+/2

2
4-2
2

A

B)

©

D)

(E)

. At which of the following points is
the graphof ix) = x* — 2x° — 2xX* — 7
decreasing and concave down?

(A) (1,-10)

B) (2,-15)

©) 3,2

(D) (-1,-6)

(E) (-2,17)

. Which of the following are an-
tiderivatives of Ax) = cos>x sinx ?

_ 4
L F(x)= CO: X

sin* x

4

sin? x

Il. F(x)= Ol

_ 4
IIL. F@)Jﬂ#

(A) I only

(B) II only

(C) III only

(D) I and III
(E) I, II, and III

(&)

(A) — cos2xesinZ¥
(B) cos2xeSinzx
(C) zeSiHZX

(D) 2cos2xesin?¥
(E) — 2cos2xesn2x

WWW.petersons.com

QUESTIONS 8 AND 9 REFER TO THE
GRAPH BELOW OF THE VELOCITY OF A
MOVING OBJECT AS A FUNCTION OF

TIME.
o
74
BEEECEY
-1
-1&
L
8. At what time has the object reached

10.

its maximum speed?
A o
B) 2
©) 3
D) 5
(E) 6

Over what interval does the object
have the greatest acceleration?

A [0.2]
B) [2,3]
© [2.4]
(D) [3,5]
(E) [5.6]

An equation of the line tangent to
y = sinx + 2cosx at (g, 1) is

A 2x—-y=m-1

B) 2x+y=7+1

©) 2x—-2y=2-m

M 4x+2y=2 -

(E) None of the above



Practice Test 1: AP Calculus AB

11. The graph of the function fis given

below.

A

Which of these graphs could be the

derivative of £ ?

A

B)

©

—t— 12.

13.

(D)

(E)

The function fis given by flx) = x* —
8x° + 24X — 32x + 15.

All of these statements are true EX-

CEPT

(A) 1 and 3 are zeros of £

B) ' (2) =0.

©) 7 (@2) =0.

(D) (2, — 1) is a point of inflection
of £,

(E) (2, — 1) is a local minimum of £

The function fis given by flx) =

3e sinx .

fis decreasing over which interval?
A) [0,7]

®B) —f,f}
T2
© X 3—”}
27
D
(E) [_OOvOO]

WWWw.petersons.com
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PART lll: Four Practice Tests

14. Let f and g be twice differentiable
functions such that f’(x) > 0 for all x
in the domain of £ If h(x) = Ag'(x)
and h'(3) = — 2, thenat x = 3
(A) his concave down.

(B) gis decreasing.
(C) fis concave down.
(D) gis concave down.
(E) fis decreasing.

15. In the diagram below, fhas a vertical
tangent at x = 1 and horizontal tan-
gents at x = 2 and at x = 5. All of
these statements are true EXCEPT

(&) lim f(x) = lim f (x)
® lim f(x)= /(5)

©) lim f(2+h)_f(2) =0

h—0
®) g LA
h—0~ h h—07t

16. What is the area of the region
bounded by the curves y = x¥* + 1
and y = — X* from x = 0 to x = 2?

@A -2
3

® -V

o L
o 2

E) —

f4+h)-f(4)

f(2:5+h)- f(2.5)

g (2> iy ==

WWW.petersons.com



17.

18.

Practice Test 1: AP Calculus AB 509

_ _ 3 _ 3
Determine £ for the carve dotined "% (TR PO U
by +x,2V3 - A) -4
A4
y2 —-x | ﬁ
(B) -3
2
®) —— |
e © -
2 3
c =X
©) —x D) 13 O
6
1—x
D) ——
(D) b=l E) 4
2 ‘ I
(E) xz — 20. What is the average value of y = I
Yoo sin2x over %, % ?
6
/4 Aa) ——
J sin2x dx = T < >
0 ®) -_L
. ’ @
® -1 © 2
2 T
©o (D) 3w
(D) 1 ‘ ﬁ
2 ® >
E) 1 T (D
21. Sx?+7x-3 _
x>0 24+ 3x—11x? w
) —%
5 f I
B) ——
11
oo
o !
3

(E) It is nonexistent.
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22.

23.

24.

PART lll: Four Practice Tests

The graph of fix) = lz_x is concave
down over which int)ér\ﬁn}(s)?
A) (-, - 1)

B) (-1,

© -1,1) v (1,

D) (==,1)

(E) (—o,»)

The area of the shaded region in the
diagram above is equivalent to

@ [ (37 = Vx)dx

®) 7 (x* - x)ds

© [ (Vx—x?)ax

®) 2z (x(Vx = x*))dx
® 7] (V-] dr

_ tan2(§+h)—tan%
m =
h—0 h

A) 3
2
®) 2

© 22

D) 4

®) 4.2

WWW.petersons.com

25.

26.

27.

2 2
Je (ln dex:
1 X

7
A) 37

(E)

A particle’s position is given by s(§) =
t

sint + 2cost + — + 2.
o

The average velocity of the particle
over [0,27] is

@) _Ttl
T

® -+
3

@ © o
@ L
T

® Ftl
I

| % x < In2
C |2 xzin2

xl—1>111r}2 f( x) -

I fix) then

@) L
2
B) In 2
©) 2
(D) ¢?

(E) It is nonexistent.



Practice Test 1: AP Calculus AB

28.

10

In the triangle shown above, 6 is in-
creasing at a constant rate of % ra-
dians per minute.

At what rate is the area of the tri-
angle increasing, in square units per
minute, when A is 24 units?

@ 20
5

B) 39
© 1%
4

(D) 182

(E) 195

END OF SECTION I, PART A. IF YOU HAVE ANY TIME LEFT, GO OVER
S T O P YOUR WORK IN THIS PART ONLY. DO NOT WORK IN ANY OTHER PART

OF THE TEST.

WWWw.petersons.com
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PART lll: Four Practice Tests

SECTION [, PART B

50 Minutes ¢ 17 Questions

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS IN THIS PART OF
THE EXAMINATION.

29.

30.

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 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) 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 fis assumed to
be the set of all real numbers x for which fx) is a real number.

If f(x)=-2 then £(x) =

sinx

@A) o> 3sinx? —2xcosx?
sin? x?

363)(

® ——
2xcosx?

©) o 2xcosx? —3sinx?
sin? x?

D) o> 3sinx? +2xcosx?
sin? x?
3e3¥
2xcosx?

E) -

Which of the following is an equation
for a line tangent to the graph of Ax)
= é*when £ (x) = 10?

(A) y=10x — 8.05

B) y=x—8.05

(C) y=x-3.05

D) y=10x - 11.5

(E) y=10x — 3.05

WWW.petersons.com

31.

The graph of the derivative of fis
shown above.

Which of the following statements is
true?

(A) f0) < f6) < A2) < f14)

(B) 1(6) < A0) < f2) < D)

(©) 10) < f2) < f4) < 16)

(D) A2) < f0) < £6) < f4)

(E) f0) < f2) < f6) < 4)



32.

33.

34.

Practice Test 1: AP Calculus AB

Let fbe a function such that

. f(5+h2—f(5)
h—0
Which of the following must be true?
I. i5) =3
II. 7(5) = 3
III. fis continuous and differentiable
at x = 5.
(A) I only
(B) II only
(C) III only
(D) Iand II
(E) II and III

=3,

The function f whose derivative is
given by £(x) = 58 — 15x + 7 has a
local maximum at x =

(A) —1.930

(B) —1.000

(C) 0.511

(D) 1.000

(E) 1.419

Car A is traveling south at 40 mph
toward Millville, and Car B is travel-
ing west at 30 mph toward Millville.

If both cars began traveling 100
miles outside of Millville at the same
time, then at what rate, in mph, is
the distance between them decreas-
ing after 90 minutes?

(A) 35.00

(B) 47.79

(C) 50.00

(D) 55.14

(E) 68.01

35.

36.

37.

38.

[+ 1]
Let f(x)= T

statements is true?

Which of these

I. fis continuous at x = —1.
I1. fis differentiable at x = 1.
III. fhas a local maximum at x = —1.
(A) Ionly
(B) II only
(C) III only
(D) I and III
(E) II and III

If y= 3x — 7 and x 2 0, what is the
minimum product of xy?

(A) —5.646
B) 0

(©) 1.555
(D) 2.813
(E) 3.841

What is the area of the region
bounded by y = sinx, y=%x—l, and
the y-axis?
(A) 0.772
(B) 2.815
(C) 3.926
(D) 5.552
(E) 34.882

A region R located in the first quad-
rant is bounded by the xaxis, y =

sinx, and y=(%)x. Determine the

volume of the solid formed when R is
rotated about the y-axis.

(A) 1.130

(B) 2.724

(C) 3.265

(D) 16.875

(E) 17.117

www.petersons.com
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39.

40.

41.

PART lll: Four Practice Tests

Let fbe the function given by

f(x)=3%. For what value of x is
o

the slope of the line tangent to f
equal to —1.024?

(A) —9.004
(B) —4.732
(C) 1.029
D) 1.277
(E) 4.797

The graph of fis shown above. If
g(x)= '[xf(t)dt, for what value of x

does g(x) have a relative minimum?

A) a
B) b
©) ¢
D) d

(E) It cannot be determined from
the information given.

The graph of the function y = x* — ¥*
+ sinx changes concavity at x =

(A) 0.324

(B) 0.499

(C) 0.506

(D) o0.611

(E) 0.704

WWW.petersons.com

AN

|“\_/

Let f(x)= J.; h(t) dt, where h is the

graph shown above. Which of the fol-
lowing could be the graph of 2

A)

17 ~F

(B)

’ Mo o
(D)

. 1\.,_.,/#
®

P s, Y

N




43.

44.

STOP

Practice Test 1: AP Calculus AB

)1 2a[1[3]2]5

A table of values for a continuous
function fis shown above.

If three equal subintervals are used
for [0,6], which of the following is

equivalent to a right-hand Riemann

6
Sum approximation for JO f(x)dx?

A) 14
®B) 17
(©) 20
D) 24
(E) 27

S

The graph of a function fis shown
above. Which of these statements
about fis false?

(A) fis continuous but not differen-

tiable at x = a.

®) lim [f(x+a3—f(x)}¢ im

x—a~ x—a

(C) fla) is defined, but f(c) is not.
(D) £’(b) = 0.

() lim(f(x)) # Lim (f (x)).

x—c”

OF THE TEST.

4

45. Let fbe defined as follows:

¢ _{—XZ,XSO
(x) = Vx, x>0

Let g» = szf(t)dt. For what

value of x # —2 would g(x) = 0?

@A) 0
®) 2
(©) 2

M) 232
E) 2.2

f(x+a)—f(x)]

END OF SECTION I, PART B. IF YOU HAVE ANY TIME LEFT, GO OVER
YOUR WORK IN THIS PART ONLY. DO NOT WORK IN ANY OTHER PART

WWWw.petersons.com
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516 PART lll: Four Practice Tests

SECTION II, PART A

45 Minutes ¢ 3 Questions

A GRAPHING CALCULATOR IS REQUIRED FOR SOME PROBLEMS OR PARTS OF
PROBLEMS IN THIS PART OF THE EXAMINATION.

SHOW ALL YOUR WORK. It is important to show your setups for these
problems because partial credit will be awarded. If you use decimal approxi-
mations, they should be accurate to three decimal places.

1. Attime ¢ 0 < £< 10, the velocity of a 2. Let R be the region bound by y = 2x*
particle moving along the x-axis is - 8x+ 11 and y = ¥ — 4x + 10.
given by the following equation: (9

~ 1 — 4sin(2 — Teos ¢ (a) Sketch the region on the axes

provided.

(a) Is the particle moving left or

right at ¢ = 5 seconds? Explain 4

your reasoning. 10
(b) What is the average velocity of gt

the particle from ¢ = 0 to ¢ =

10? 64
(c) What is the average accelera-

tion of the particle from ¢ = 0 4t

to ¢t = 10?
(d) Given that p(9 is the position 2T

of the particle at time ¢ and

p0) =5, find p(2). ; } . . 0

(b) Determine the area of R.

(c) Determine the volume when R
is rotated about the y-axis.

(d) The line x = & divides the
region R into two regions such
that when these two regions
are rotated about the y-axis,
they generate solids with equal
volume. Find the value of 4.

WWW.petersons.com



Practice Test 1: AP Calculus AB

3. Water is leaking out of a conical res-
ervoir at a rate proportional to the
amount of water in the reservoir;

A .
that is, i ky where y is the

amount of water left for any time ¢
Initially, there were 100 gallons in
the reservoir, and after 10 hours,
there were 70 gallons.

(a) Write an expression for A()—
the amount of water in the
reservoir for any time ¢

(b) How much water would have
leaked out after 5 hours?

(c) What is the average amount of
water in the reservoir during
the first 20 hours?

(d) After how many hours of
leaking will the amount from
part C be in the reservoir?

YOUR WORK IN THIS PART ONLY. DO NOT WORK IN ANY OTHER PART

S TO P END OF SECTION II, PART A. IF YOU HAVE ANY TIME LEFT, GO OVER

OF THE TEST.

www.petersons.com
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PART lll: Four Practice Tests

SECTION II, PART B

45 Minutes ¢ 3 Questions

A CALCULATOR IS NOT PERMITTED IN THIS PART OF THE EXAMINATION.

STOP

4. Consider the differential equation

dy x+1
dx
tions refer to this differential equa-
tion.

. All of the following ques-

(a) Draw the slope field for % at

the indicated points on the
below coordinate axis.

] ® 1 ®
-1 1
— » »—
] e -l L]

(b) The solution to this differential
equation can be classified as
which conic section? Justify
your answer mathematically.

(c) Find the specific solution to the
differential equation, given that
it contains the point (2,4).

. Consider the curve defined by y* = j*

- X

) dy  x
(@) Verify that P

y=2y> "

(b) Write the equation for any
horizontal tangents of the
curve.

(c) Write the equation for any
vertical tangents of the curve.

(d) At what ordered pair (x,y) is
the line 4x+/3 -4y = 1 tangent
to the curve y* = y* — ¥*?

OF THE TEST.

www.petersons.com

6. The graph of a function f consists of

two quarter circles and two line seg-
ments, as shown below. Let g be the

function given by

gx)= [ f(x)dx

(a) Find g(0) and g(8).

(b) What is the maximum value of
gon [3,16]?

(c) Write the equation for the line
tangent to g at (11, g(11)).

(d) Find the x-coordinate of any
points of inflection of g on
[0,16].

END OF SECTION II, PART B. IF YOU HAVE ANY TIME LEFT, GO OVER
YOUR WORK IN THIS PART ONLY. DO NOT WORK IN ANY OTHER PART
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519

ANSWER KEY AND EXPLANATIONS

Section I, Part A

1.D 7.D 13.
2.B 8.D 14.
3.E 9. E 15.
4. C 10. B 16.
5. A 11.B 17.
6. E 12. D 18.

1. The correct answer is (D). Solve
this integral using u-substitution.
Let u = 2x, so du = 2 dx.

1 2

JO e>*dx becomes %J.O e"du , which

1(,2_

2. The correct answer is (B). This is
a rather complicated Chain Rule ap-
plication. The derivative of tan u is
sec’u du, but we mustn’t forget to
also take the derivative of ¢"* Since
d [ ,sinx
dx (e )

dd—xtan(esm") = sec” (esm)cosx e

yields

=cosx e™"*,

sin x

3. The correct answer is (E). Be
careful here. Although it resembles a
Fundamental Theorem Part Two
problem, it is not. The problem asks
for F(2), not F’(2)! So,

F(2)= thz dr=30 .

4. The correct answer is (C).
Straight-forward evaluation of a de-
rivative at a point problem: £ (x) =
2tanxsec’x + cosx. So,

f’(%)=4+g , which is % .

5. The correct answer is (A). We
need both the first and second de-
rivatives to be negative for this func-
tion to be decreasing and concave
down. £(x) = 4xX° — 6x* — 4x and
£’(x) = 12x* — 12x — 4. By using the
wiggle graph below,

Caomgoa

19.D 24.D

20. C 25. E

21. B 26. D

22. C 27. C

23.C 28. E

—a - —t T
1 (1] 2

]
we can easily see that choices (B)
and (C) can be eliminated, so we
must check out the values of 7/(—2),
f’(-1), and £/(1). /(1) = =4 < 0.

6. The correct answer is (E). Here,

we should take the derivative of each
I, 11, and III and see what we get.

d (—cos'x ) _ —4cos’x
dx 4 4

= cos’ xsinx

(-sinx)

d (sin®x _sin'x ) _
de\ 2 4

4sin® x cosx

sin x cosx —
4

= sinx cosx— sin®xcosx =
sinxcosx(1—sin? x) = sinx cosx(cos®x)
= cos’x sinx

d[1- costx | —4c0s3x(—sinx)
dx 4 4

3

= cos” xsinx

7. The correct answer is (D). An-
other lengthy Chain Rule—just don’t
forget to take the derivative of 2x,
the argument of the argument. Since
the derivative of e” is e du and the

www.petersons.com
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10.

11.

12.

PART lll: Four Practice Tests

derivative of sinu is cosu du, then
%esmbc — 20052xesm2x )

The correct answer is (D). Re-
member, speed is the absolute value
of velocity. Since |-15/>]10|, the
maximum speed is reached at ¢ = 5
seconds.

The correct answer is (E). Accel-
eration can be thought of as the ab-
solute value or slope of velocity. The
slope of the velocity curve is steepest
on [5,6].

The correct answer is (B). In or-
der to write the equation for a line,
we need its slope and a point on that
line. We already have the point,

(%,1) , so the big problem is deter-

mining its slope, which is the deriva-
tive of the curve when x = % LY =

cosx — 2sinx, so Y’ g = —-2. Using

point # slope form, the equation for
the line could be written as

y—l=—2(x—%) . Since this is not a

choice, we must change this to stan-
dard form, 2x + y=w + 1.

The correct answer is (B). Since
the fis decreasing over (—,—1), its
derivative, £, must be negative over
this same interval. This eliminates
choices (C), (D), and (E). Examining
the interval (—1,0), the graph of fis
decreasing here; thus, the graph of £
must be negative. Only choice (B)
meets this requirement.

The correct answer is (D). By ex-
amining the  second-derivative
wiggle graph below, we can see that
the second derivative is positive at,
before, and after 2. Therefore, there
is no point of inflection at x = 2.

+ + o

WWW.petersons.com

13.

14.

15.

The correct answer is (C). Pretty
simple problem—we determine the
derivative, set it equal to zero, and
use a wiggle graph.

f(® =3e%cosx =0

sinx

Since 3e will never be 0, we set
cosx = 0 and solve.

cosx = 0 when x =%+nﬂ: for any
integer n. By examining the wiggle
graph below, we can see that the de-
rivative is negative over [ %, 37” ].

} I

i LY Ix

& 2

The correct answer is (D). This
one seems tricky, but it actually
works out quite quickly. If h(x) =
fig’(®), then by using the chain rule,
Hx = f( gx)g”’(x). The problem
tells us that 7 (x) will always be posi-
tive. Since A (3) somehow becomes
negative, g”(3) must be negative.
Therefore, g must be concave down
at x = 3.

The correct answer is (D). Do we
understand the definitions of conti-
nuity and differentiability?

(A) Does the limit exist as x
approaches 37 Yes.
(B) Is fcontinuous at x = 5? Yes.

(C) Does £ (2) = 0? Yes. (It has a
horizontal tangent line.)

(D) Does f(4) exist? No.

(E) Is i2.5) > £(2.5)? Yes. (f(2.5) >
0, and since fis decreasing at x
= 2.5, (2.5) < 0.



Practice Test 1: AP Calculus AB

16. The correct answer is (E). We
should always sketch the region.

y=x"+1

As we can see, y = xX° + 1 is above y
= —x% over the entire interval. So,

A=J()2(x3 +1—(—x2)jdx
=%+x+x—;|z

_ 8_26
—4+2+§— 3

17. The correct answer is (C). Some
implicit differentiation: Remember,
everything here is differentiated
with respect to x. Don't forget the
product rule for 3xy.

2 dy dy

3x* + 3y %=3x%+3y

(3y2 —Sx)% =3y - 3x”
dy _3y-3x’
dx ~ 3y> - 3x
dy _y-x"
dx y2—x

18. The correct answer is (D). This is
a very simple wu-substitution inte-
gral. Let u = 2x, so du = 2dx.

T4,
It follows that JO "sin 2x dx be-
comes

%j:/zsinu du = —%cosu "

1 1
= —2(0—1)=§

0

19. The correct answer is (D). Again,
we will rely on the magic of the
wiggle graph to supply us with the
solution to this differentiation prob-
lem.

£(® = 3(x - 9)%6x - D?B(x — 4) +
(Bx — 1]

= 3(x — 4)2%@Bx — 1)%(6x — 13)

By setting £(x) = 0 and solving, we
quickly discover that the zeros of the

derivative are %, Fg, and 4. By exam-

ining the wiggle graph below, we can
see that the only value where the
derivative changes from negative to

e 13
positive is at x = 5"
— Il — Il + 1 +
1 13 4
3 6

20. The correct answer is (C). When-
ever the problem asks for the “aver-
age value of the function,” we should
immediately think of the mean value
theorem for integration. We are look-
ing for f(¢ in this formula:

fle)= 2 j: f(x) dx. Applying the

MVT for Integration here yields the
following equation:

WWWw.petersons.com
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PART lll: Four Practice Tests

T _

flc)= 1 4-[:/;38in2x dx

[N NS

o3 .
j sinu du
/2

21. The correct answer is (B). Re-

member, limits at infinity are like
horizontal asymptotes. If the top
degree is greater than the bottom
degree, the limit does not exist. If
the bottom degree is greater than
the top degree, the limit is zero. If,
as in this case, the degrees are
equal, then the limit is the ratio of
the leading coefficient of the numera-
tor over that of the denominator.
Here, that ratio is —1—51 .

22. The correct answer is (C). Sketch

the curve. We may simplify the ex-
pression first by using cancellation.
However, we must remember that by
canceling out a term involving x, we
are removing a discontinuity. So, the
graph of the original function will

have a point discontinuity.
_1l-x _ 1-x
) = I " Go DD
1
x+1

with a point discontinuity at x = 1.
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23.

24.

25.

26.

Average velocity =

By examining the graph above, we
can see that it is concave down to the
right of the asymptote. These are ac-
tually two intervals, because the
function is not continuous at x = 1.
They are (—1,1) and (1,*).

The correct answer is (C). The
two curves, y = \/g_c and y= ¥ inter-
sect at x = 0 and x = 1. So, these will
be our limits of integration. For x
values between 0 and 1, /x > x%.
This being the case, when we deter-
mine the area of the region, we
should subtract ./x — x2. Therefore,

A =j01(\/¥—x2)dx.

The correct answer is (D). This is
just the derivative of Ax) = tan2x
evaluated at x = % f(x) = 2sec®2x,

7 TT — 2£=
Sof(S) ZSec4 4,

The correct answer is (E).

A little tricky w-substitution inte-

gral. Let u = In x, then du = 736

It follows that

_[162 (1n2 x ) dx = jz u’du

X 0
=u_3|2=§_ _8
3h=3 3

The correct answer is (D). Since
the question asks for average veloc-
ity and we are given the position
equation, we should determine the
slope of the secant line:

s(2m)—s(0)

2n -0
_0+2+2+2-(2+2)
21




27.

28.

Practice Test 1: AP Calculus AB

The correct answer is (C).
Since x_l)hlrg)_f(x) =

lim f(x)=e"* =2,

x—(In 2)

then 1111112 f(x) exists and

is equal to 2 as well.

The correct answer is (E). This is
a rather challenging related-rates

d.
problem. We are looking for 71;1 when

h = 24. First, we need a primary
equation. This will be the formula for
the area of a triangle:

=1
A= 50h

Since the base is a constant, 10, this
becomes

A=1n(10)=5h

Differentiating with respect to ¢
yields

dA _ 5dh
dt dt

dh
How do we determine —? We must

dt
find a relationship other than

A= —bh involving A. How about
using the tangent equation?

h
tano = 10 °r h = 10tand

Differentiating this with respect to ¢
yields

dh _ 2,d6
T =10sec e_dt
. do _
Since we know , this equa-
. dt 26
tion becomes
dh 2,15
U =10sec 9—2 6

The last unknown to identify is
10sec?d. We can use the Pythagorean
theorem to help here. Since h = 24
and b = 10, the hypotenuse must be
26. So,

2 26
10sec” 0 = 10(10)2

Plugging this expression in for
dt gives us

44 _ (5)10)(Z j(%)

- 50(%)@): 195
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Section I, Part B

29.

30.

29. A 33.C 37.C
30. E 34.B 38. E
31.D 35.D 39. E
32. E 36. A

The correct answer is (A). We
must use the quotient rule to evalu-
ate the following derivative:

3¢ sinx? = 2xe>* cosx?

f,(x)= 2 2

sin” x

2.2

_ 3sinx? —2xcosx>
sin” x

The correct answer is (E). To
write the equation for a line, we need
the slope of the line and a point on
the line. We already have its slope,
since (x) = 10; the slope of the tan-
gent line is 10 as well. To find the
point on the line, we must set the
derivative of fequal to 10 and solve
for x; then, substitute this x-value
into fto determine the corresponding
y-value.

£(x) =26#=10
&X=5
2x=1In5

_Inb
)
Now, we substitute this value into f
and the result is

f(ln_f)): JAnd _ 5
2

Our problem has now been reduced
to determining the equation for a
line that passes through (% 5) and
has slope 10. Point-slope form of this

equation is

In5
-5=10| x——=
r-s=tox-132)
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31.

32.

33.

40. C 43. D
41. B 44. E
42 45. D

Converting to slope-intercept form
and using the calculator to evaluate
the value of %, we get

¥y =10x — 3.047

The correct answer is (D). This is
an area accumulation problem. The
function decreases from x = 0 to x =
1 by an amount equivalent to the
area between the graph of  and the
x-axis, which is —2 units squared.
This was determined by finding the
area of the triangle. The function
then increases from x = 1 to x = 2 by

3
2 units squared. From x = 2 to x = 4,

s 3 9
it increases 3 + 2 or 3 units squared.

From x = 4 to x = 6, the function
decreases 2 units squared. Putting
all of this together, we can see that
the function’s value is greatest at x =
4, followed by at x = 6, then at x = 0,
and least at x = 2.

The correct answer is (E). This is
the limit of the difference quotient
that is the definition of the deriva-
tive. All this means is that £(5) = 3.

For 1., does the function’s value nec-
essarily equal the derivative’s value?
No, so I. is out. Since the derivative
exists at x = 5, the function is differ-
entiable there. Remember that dif-
ferentiability implies continuity, so
the function must be continuous at x
=5 as well.

The correct answer is (C). Use the
calculator to graph the derivative
given. Where the graph changes
from positive to negative will be the
local maximum. This occurs at x =
0.511.
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34. The correct answer is (B). Related

35.

rates—oh boy! First, let's draw the
following diagram:

We are looking for % We know that

% =-40 and % =-30. Now, we
need an equation to relate A, B, and
C. Since this is a right triangle, we
can certainly use the Pythagorean

theorem:
AA+B=C
Differentiating with respect to ¢

which we do in every related-rates
problem, yields

dA _ondB _..dC

Solving this equation for ((Ji_g gives
us

dA dB
AatBa _dc
C di

What are the values of A, B, and C?
To answer this, we use the facts that
the cars each started 100 miles from
Millville and have been traveling for

90 minutes or g hours. Car A has

traveled 60 miles, so A = 40. Car B
has traveled 45 miles, so B = 55. By
the Pythagorean theorem,

C=+/407 +55%. Substituting these
values into the equation yields

dC _ 40(-40)+55(-30)

=== =-47.79
dt J40° + 55°

The correct answer is (D). This
problem is best answered using the
graphing calculator. If we examine
the graph, we can see that it is con-
tinuous at x = —1. The graph has a

36.

37.

38.

jump discontinuity at x = 1; it is not
differentiable there. Since the graph
is increasing before and decreasing
after x = —1, there is a local maxi-
mum at x = —1.

The correct answer is (A). This is
an optimization problem. Let’s first
express the product ¥’y only as a
function of x:

P = ¥Bx—7) =35 — ¥
Next, we differentiate and set the de-

rivative equal to zero and solve for x
to determine our critical values:

P® =98 -14x=0

x9x —14) =0
14
X—OOI‘X—?.

By examining the wiggle graph be-

low, we can see that the function’s

14

minimum occurs at x = 3
— — .|. i
i]

a 14

The problem asks for the minimum

14
product. So, we must substitute 9

back into p(x), and we get —5.646.

The correct answer is (C). Use
your calculator to determine where
these two curves intersect. This in-
tersection point will give us a limit of
integration. Since the graph of y =

sin x is above the graph of y = i X —

1, we integrate to find the area:

A= JjaM(sinx - (ix - 1)) dx

Our calculator will then do all the
work and give us

A = 3.926

The correct answer is (E). Be
careful here—make sure you have
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39.

40.

41.

42.

PART lll: Four Practice Tests

the right region, as shown in the dia-
gram below:

The best method to use, since we are
rotating about the y-axis, would be
shells. However, we will need to
break it up into two regions.

1.895 1
jo (x (5 X Ddx +
V =2rn

J.E (x(sinx))dx

1.895

Using our calculator,
V=17.117

The correct answer is (E). Set the
derivative of fequal to —1.024, and
solve. By the quotient rule, we have
X 2 x 3
POy =E2X €Y g,
e X
Graphing and determining the inter-

cept yields x = 4.797.

The correct answer is (C). Since g
is an antiderivative of £, then fis the
derivative of g. The graph of the de-
rivative of g changes from negative
to positive at x = ¢, so g has a mini-
mum there.

The correct answer is (B). Use
your calculator for this one. First, de-
termine the second derivative of £
Graph it, and find the x-intercept.

£(®» =5x" — 2x + cosx
/(0 = 20x° — 2 — sin x
Our calculator shows us that the x-

intercept of this second derivative is
0.4985.

The correct answer is (C). We
have the graph of the derivative, but
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43.

44.

45.

we are looking for the graph of the
function. Since the derivative's
graph is continuous, there are no dis-
continuities, cusps, or vertical tan-
gents on the function’s graph. This
eliminates choices (A), (D), and (E).
Since the derivative is positive and
increasing from x = 0 to x = a, the
function must be increasing and con-
cave up over this same interval. Be-
tween the two choices remaining,
only (C) meets this requirement.

The correct answer is (D). This
problem requires a little drawing.
We should plot the seven points,
draw the rectangles, find the area of
each one, and add them up.

A

8 16 |10

8+ 6+ 10 =24

The correct answer is (E). Let’s
examine each statement: Since there
is an obvious cusp at x = a, (A) is a
true statement. (B) says that the
left-hand derivative does not equal
the right-hand derivative at x = a,
which means that there must be a
cusp there—which there is. So, this
is true also. The hole at x = ¢ would
indicate that f{¢) is undefined, so (C)
is true. (D) is true because there is a
horizontal tangent at x = b. Since
the discontinuity at x = ¢ is remov-

able, thelim f(x) exists,
lim (f(x)) # lim (f (x)) is false.

The correct answer is (D). In this

problem, the question is for what

value of k will the area under
k 2/ 5

? .

-[O («/; dx) equal JO (x dx) ? Set

ting these two integrals equal to

each other and solving for x yields
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J (V& dx) = [ ?
5=l =1
2 32_8
gk =3

k" = 4
k=42 = Y16 = 242

Section I, Part A

1. (@) At t=5, v(H) = 1.1904 > 0, which
indicates that the velocity is
positive. Therefore, the particle
is moving to the right.

(b) Since the velocity function is
given, this is an application of
the mean value theorem for inte-

gration, which says that
b
Average value = ﬁjﬂ f(x) dx

Applying that formula to this
problem leads to

Fle) = 101_ OEO(I —4sin2x _]dx

Tcosx
=1.262

(c) Remember that acceleration is
the derivative or slope of the ve-
locity curve. So, we want the av-
erage slope of the velocity from
t =0 to t = 10. In other words,
we want the slope of the secant
line from t = 0 to ¢ = 10.

v(10)-v(0)

10-0
_32217--6
- 10

m(sec)=

=0.922

(d) Here, we need to determine the
position equation, p(f). In order
to determine the position equa-
tion, we should find an an-
tiderivative of the velocity
equation, w(9).

p(t) = _[(1_4Sin2x —j g

Tcosx
=x+2cos2x —Tsinx + C

To determine the correct value of
C, the constant of integration, we
should use the condition given to
us, p(0) = 5:

p0) =5=0+ 2cos0—7sin0 + C

5=2+C

3=C

Substituting this value back into
the position equation gives us
p( = x+ 2cos 2x — 7sin x + 3
Now, to answer the question:
p2) =2+ 2cos 4 — 7sin 2 + 3

= —2.672

2. (a)
y=x2-4x+10

y=2x2-8x+ 11

(b) We use the definite integral to
determine the area of this re-
gion. We must first use the calcu-
lator to determine the points of
intersection of the graphs. The
x-coordinates will give us our
limits of intersection.

3 %2 —

A= s x* —4x +10 - * dx
2679 8x +11
3.7321

—x? + 4x — l)dx

2679 (

=6.928
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(c) Todetermine the volume when the
region Risrotated about the y-axis,
we are going to use the shell

method: V = 2nj:(d(x)h(x))dx

V = 2th3'7321(x(—x2 + 4x — 1))dx

Y 0.2679

= 87.06236948

(d) Insert k for the upper limit of
integration, set the volume ex-
pression equal to half of the solu-
tion for part C, and solve for k.

_ 2
2njk (x( X +]]dx = 43.531
0.2679 dx -1

xt | 4x® k%
2n(—— - a 7j|0.%79 - 43.531

773
4 3 2
A Ak (~0.0115)=6.928
R AR R _
B A k6916670
k = 2.350

k was determined by graphing
the function and determining the
X-intercept.

d
3. (a) The equation Fi(/ = ky should in-

dicate that we are dealing with
this exponential growth or decay
model:

A(D = Nev
Since we are given that the ini-
tial amount of water was 100
gallons, we know that NV = 100.
We can determine & by substitut-
ing values for N, ¢, and A(9) and
solving for k, as such:

A(10) = 70 = 100e'%%

0.7 = e'%%
In 0.7 = 10*¥
In 0.7
k=
10
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Now that we have determined
both constants, NV and &, we can
write our expression A(%):

n0.7

A(t)=100e ™ ¢

(b) This problem is kind of tricky. To
determine the amount of water
that had leaked out after 5
hours, we should find how much
is still in the reservoir, which is
A(5), and subtract that from the
initial amount, 100 gallons.

5ln0.7
A(5)=100¢” 10
In0.7

=100e 2

=83.667 gallons

This represents the amount still
in the reservoir. The amount of
leakage would be

100 — 83.667 = 16.333 gallons

(c) By applying the mean value
theorem for integration, we get

Average amount =

;—Ojj(’(woén%t) dt

=71.494 gallons

(d) We know the amount, A(9, is
equal to 71.494. We set Equation
(2) equal to this and solve for ¢

In0.7

71.494 = 100e © '

71.494 _ e(h‘%)t
100

In0.71494 = (

In 0'7)15
10

t = 9.408 hours
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Section Il, Part B

4. (a) To draw a slope field, you plug

each of the indicated coordinates

d
into Fi for x and y. If the result-

ing slope is undefined, you can
indicate that with a small verti-
cal line (since the slope of a ver-
tical line is undefined). Your
answer should look something
like this

(b) The slope field’s shape suggests

a hyperbola centered at (—1,0),
but the question requires us to
justify our answer mathemati-
cally. The easiest way to justify
the answer is by actually solving
the differential equation by sepa-
ration. (Remember, in the follow-
ing steps, C represents any
constant. Therefore, multiplying
a constant by any number or
adding any number to a constant
results in another constant. For
the sake of ease, we just continue
to use the same symbol for that
constant—C.) Begin by cross-
multiplying to separate x's
and y's
ydy=(x+ 1)dx

Now, integrate both sides of the
equation and multiply by 2 to
make it prettier.

(c)

To put this into standard form
for a conic, complete the square
for x.
Y¥H+1=xXx+2x+1+C

YH+l=x+1)72*+C
If you subtract y* you get the
equation of a hyperbola. This is
all the justification you need to
get the question completely cor-
rect.

x+1D*-y=1-C

If the hyperbola contains point
(2,4), substitute these values into
your answer for part (B), and you
get the corresponding value for
the constant C.

@+1?-4=1-C
9-16=1-C
c=8

Therefore, the exact solution to
that particular differential equa-
tion is

x+1)?-y2=-7

If you want to put it into stan-
dard form, you can:

9 2
y7_(x+1) -1

5. (a) Here, we must use implicit dif-

ferentiation, because x and y are
not separated for us. We will dif-
ferentiate both sides of the equa-

tion with respect to x;, group the
d d

terms with a _y and solve for _y
dx dx
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sdy _ o, dy _
4y dx_2ydx 2x
sdy o dy
4y dx Zydx— 2x
d
(4y3 - 2y)d—i = —2x
dy _ __ 2x
de 4y’ -2y
___x
2y’ -y
__x
y -2y

(b) In order to have a horizontal tan-

(c)

gent, the derivative must equal
dy

zero. Let’s set — equal to zero

dx
and solve for x. Remember, in or-

der for a rational expression like

d
our Fﬁ to equal zero, the numera-

tor must equal zero. So, we'll just
set the numerator of our expres-

d
sion for Fi(/ equal to zero, as such:

2x=0,s0x=0
Now, we will determine the cor-
responding y-value(s):
S=y-0
A=y =0
Y@F-1n=0
y=0y=—-1,ory=1

Upon closer examination, y # 0
because the function does not ex-
ist when y = 0; that is, the de-
nominator will equal zero there.
So, our two points when the tan-
gent line is horizontal are (0, —1)
and (0,1). This leads us to the
equations for the horizontal tan-
gents:
y=—-landy=1

Remember that the slope of a
vertical line is undefined. That
means that we look for points
where the derivative is unde-
fined (i.e., where the denomina-
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tor of the derivative is equal to
zero). This time we will set the y
— 2y equal to zero and solve
for y.

y=2y>=0
y(l -2y ) =0
’ 27 2
The corresponding x-values are x
1 1
=0, x= 5 and x = 7 Because

vertical lines have equations of
the form x = a, the x-values are
all we need to write the equa-
tions for the vertical tangent
lines:

(d) In order for the line and the

curve to be tangent, two things
must be true: They must inter-
sect and have equal slopes. For
the slopes to be equal, we should
set their derivatives equal. Let's

determine ﬂl for the line:
dx

4x[3-4 y=1

M§4ﬂ=o
dx
dy
“_/3
dx 3

Next, we will solve the equation
of the line for x in terms of y:

4x\/§—4y=1
v = 1+4y

443
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When the derivatives_are equal,
they are equal to \/ 3. So, now
we will set the expression for the
derivative of the curve equal to

\/3

X
=t

y=2y

1+4y
We already h X=—
e already have g

N )
=27

12(y—2y3)=1+4y
24y -8y +1=0

How do we solve this without our
calculator? Let’s try synthetic di-

1 1
vision with 7 Why E? Remember
the rational root theorem? It told
us to try factors of the constant
term over factors of the leading

1
coefficient. Since 2 worked in our

1
synthetic division, 2 is a solution.

We will now find the x-coordinate
of the point of tangency by sub-
stituting this y-value:

1+4-1
x= 2

We have both our x- and y-coor-
dinates now, so we can deter-
mine that our line and curve are
3 1)

tangent at (T 3

6. (a) To determine g(0), we have to

find the area under the curve
from x = 3 to x = 0. This is the
opposite of the area under the
curve from x = 0 to x = 3. Since
the area of a circle of radius 3 is
97, then the area of this quarter
circle must be -2, So, g(0) =
In

8(8) would be the area of the tri-
angle with base 5 and height 3.
So,g@)=%;

(b) The only interval for which g is

increasing is [3,8]. So, the maxi-
mum value of g is at x = 8. The

maximum value of gis %

(c) We need a point and a slope.

Since f{11) = -5, then g'(11) =
—5. Hence, the slope of the tan-
gent line is —5. To determine the
y-coordinate of the point on the
line, we must determine g(11).
By area accumulation, we can
see that g(11) = 0. This leads us
to the following equation for the
tangent line:

y=-5x-11)
or
y=—-5x+ 55

(d) Points of inflection occur only

when the derivative of the de-
rivative is equal to zero. Since
the graph of £ the derivative of g
does not have any horizontal
tangents, then £, or g”, will
never be zero. Thus, g has no
points of inflection.
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