Practice Test 4: AP
Calculus BC

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.
1. [Py _
Jo sinx cos x dx = 2. Ifx=1Intand y = e?‘tthen%=
@ -1
4 A) 26
B) _1
®) 8 (B) 2¢”
1 t
o 1
© 8 (C) t**
1
(D) 1 (D) 2t
3 ¢
® 3 ® 1
2
3. The function M
x:-8x+7
has a local minimum at x =
1
A) )
31
©) 2
D) 7

O
QO
Q)
=
(D
D
=
N

(E) None of the above
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4.

PART lll: Four Practice Tests

%(ex ln(cos ex)) =

(A) —é*tan é*

®) < — + ¢ ln(cosex)
cose

(C) é**tan€*
(D) —#tan e + € In (cos €

(E) €f(e¢'tan € + In (cos €Y)

/'\

5. 1f f(x) = SBE then £/(m) =

x2
@ L
T
B) =2
©) -+
T
D) -1

(E) O

_/

The graph of y = h(x) is shown above. Which of the following could be the graph

of /' (x)?
A) (B)

/
AN

D)
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Practice Test 4: AP Calculus BC 597

QUESTIONS 7 THROUGH 9 REFER TO THE ~ 10. If 6x* + 3y — 2x)” = 3, then when
FOLLOWING GRAPH AND _dy
INFORMATION. x=0=

2%[/\ A)
JAA

BAENy R ®
)

©)

Wl Wl

f—

The function f is defined on the closed

interval [0,6]. The graph of the derivative (D) %
1’ is shown above.
5
7. The point (3,2) is on the graph of y = (E) 3
f(x). An equation for the line tangent
to the graph of fat (3,2) is oo
11. J Inx . _
A) y=-2x+ 4. 3 2
B) y=2x-4. |
©) y+2=-2(x+ 3. A) 3
M y—-2=-2(x—3). In3s1
(E) y=2. B) 3
8. At what value of x does the absolute ©) 111_3
minimum value of foccur? 3
Ao M) 1+In3
B) 2
©) 3 (E) It is divergent.
D) 4
(E) 6 12. [xsec” x dx =
9. How many points of inflection does (A) xtanx — 1 sec’x + C
the graph of fhave?
(A) Two (B) xtanx + In [sec x + C
(B) Three (C) xtanx — In [cos x + C
(C) Four (D) xtanx + In [cos x| + C
(D) Five (E) xtanx — In |sec x + tan x| + C
(E) Six (In x)2
13. 1im| ———2— | =
ELI} ( P =3x+2
1
A) 3
®B) 0
©) 2
D) 6

(E) It is nonexistent.
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PART lll: Four Practice Tests

14. What is the approximation of the value

15.

of cos 2 obtained by using the sixth-
degree Taylor polynomial about x = 0
for cosx?

A) 1—2+§—44—5

(B) 1+2+g+%
© 135 7m
® 2555 555
® 2.5 02, 12

6 * 120 " 5040

Which of the following sequence(s)
converges?

3n?
L {7n3 - 1}
L. {1}
n
3n'
e { 7n2}

(A) I only

(B) II only

(C) III only

(D) I and II

(E) 1, II, and III

WWW.petersons.com

16. A particle moves on a plane curve so

17.

that at any time ¢ > 0 its position is

defined by the parametric equations
_ 4° +1

x() =32 — 7 and y(t) == . The

acceleration vector of the particle at

t=2is

A) <6,%>

B) <17,%>

© <12,%>

D) <12,%>

() <6%>

\ \ 2_“_ N —

VN — S

e a— A4
—-f /]

— s2f |

Shown above is the slope field for
which of the following differential
equations?

(A) %= 1+ x
® Loy

® L=y x
(E) %=y+1



19.

20.

Practice Test 4: AP Calculus BC

(E) nonexistent.
2
J' X +3 gy =
x

(A)%X2+3X+C
(B)%XS+3X+C
C §XZ+C
()2

(D) §+ 3ln|x + C

(E) x + 5, C
X
If fx) = sec’x, then f ’(%) =
J3
(A) 5

33
B) ==

© 83

D) 43

(E) 24/3

21.

22.

23.

24.

What is the instantaneous rate of
change of the derivative of the func-
tion Ax) = In ¥* when x = 3?

A)

©O|ho b0

B) -
©

(D)

Wb ©lbo

(E) In9

. x(x?+7x-9)
@A) -7
®B) o

© 1
2
D) 2
(E) It is nonexistent.

d

w C()SAX2 —
T (sec ¥* In €°¥)

(A) —2xsecx’sinx?

(B) 2xsecx’tanx’ cosx’
© -1
D) o
(E) 1
What is the approximation of the
area under y = ¥ — 2x + 1 for 0 <
x < 4 using the trapezoidal rule with
4 subintervals?
4
(A) 3
(B) 8
28
© 3
D) 10

(E) 16

www.petersons.com
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600 PART lll: Four Practice Tests

9 e“/;

25. Let f be the function given by the 27. ["Z_ j, =
first four nonzero terms of the Ma- I «/x
claurin polynomial used to approxi-
mate the value of ¢*. Determine the (A) el —e
area bounded by the graph and the
x-axis for 0 < x< 2. ,

@A) 4 B) e — e
64 (C) 2e(¢® — 1)
®) 15
3
© 5 (D) 2¢e
3
E) £
® 6 ® 3
20
(E) 3 28. The length of the path described by

the parametric equations x = 4¢*
and y =1t’, where 0 < t< 2, is

\ / A) J;4/%t2+1 dt
1\12/3 (B) _[02 /%t“ +1dt

© [ %+ 20 a
The graph of a twice-differentiable oN 9 4

function fis shown in the above fig-

ure. Which of the following is true? o) 1’ [64 29 g
A) 72 < 2) < Q) M
B) f2) < f(2) < Q2 (

2 6,4 6
©) £(2) < P@2) < £2) ®) L[ [+t de
D) '(2) < f2) < £(2)

(E) 12) < £'(2) < £(2)

26.

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

STO P END OF SECTION I, PART A. IF YOU HAVE ANY TIME LEFT, GO OVER
OF THE TEST.

WWW.petersons.com



Practice Test 4: AP Calculus BC

SECTION I, PART B

50 Minutes e 17 Questions

A GRAPHING CALCULATOR IS REQUIRED FOR SOME QUESTIONS IN 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) 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 Ax) is a real number.

29. For what integer k > 1 will both

- kn . n
D (—12) and Y (%) converge?
n n=1

n=1

A 2
®) 3
© 4
D) 5
(E) 6

30. The volume of the solid formed when
the region bounded by y =+/4 - x*,
x =0, and y = 0 is rotated about the
line y = -2 is given by which of
these definite integrals?

@) 22 [ i

®) [ (4-x*)ix
Nt

) nj:[(m +2)2—4}dx

® 20 (o) e

©

31.

32.

If £ is a vector-valued function
defined by f(t)=<e2’,—cos2t>, then

(o =
(A) (2¢%,2sin 2t>

B) (4e*,4cos 2t>

{
{
(©) <4e2’, 2sin2¢
(D) <4e2t,—4 Ccos 2t>
{

(E)

e’ cos 2l>
Jex sinx dx =
L, .
A) Ee"(sm x—cosx) + C

(B) %e"(sinx+ 2cosx) + C
(C) —e¢“cosx+ C

(D) e(sin x — cos x) + C
(E) ¢sinx+ e cos x+ C

www.petersons.com
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33.

34.

35.

PART lll: Four Practice Tests

The graph of the function repre-

sented by the Maclaurin series
2 4 4 @)

1-2x +3’x +...= )

sects the graph of y=3x —2xX + 7

inter-

at x =

(A) —1.248
(B) —1.180
(€©) —1.109
(D) —1.063
(E) —1.056

The acceleration of a particle is de-
scribed by the parametric equations

x"(t)=4+tand y'()=4. If the
velocity vector of the particle when
t = 2 is (4,1n2), what is the velocity
vector of the particle when ¢ = 1?

What is the average rate of change of
flx)=

X
A)

—3 over [2,5]?

B)
©
D)

(E)

m|’,:.‘ oo w  bolw oo

WWW.petersons.com

36. Let fbe defined as the function Ax) =

37.

38.

39.

X + 4x — 8. The tangent line to the
graph of fat x = 2 is used to approxi-
mate values of £ Using this tangent
line, which of the following best ap-
proximates a zero of £?

(A) — 5.464

(B) —1.500

@© o

(D) 1.464

(E) 1.500

J4x —3x+3d _
x +2x -3

(A) 4x—12In |x+ 3| + In |x — 1|
+ C

(B) 4x — 12 In |x + 3|
+ C

©) 4x+12In|(x+3)(x—- 1) + C
(D) 111|X2+2X— 3+ C

—In|x -1

(E) 8x® — 9x? +18x+c
2x% + 6x* —18x

The revenue from the sale of the wid-
gets is 108x + 1,000 dollars, and the
total production cost is 3x* + 16x —
500 dollars, where x is the number of
widgets produced. How many wid-
gets should be made in order to
maximize profits?

A) 0

(B) 10

©) 15

(D) 20

(E) 24

What are all the values of x for which

the series i (2x +3

n=1 n
A 2<x< -1
B) 2<x< -1
C) 2<x<-1
M) 2<x< -1
(E) 2<x<1

n
) converges?



Practice Test 4: AP Calculus BC

40. If f(x) = {ex’ x<In2

41.

42.

2,x2In2
then xlillf‘lzf (x ) =
1
A) 5
B) In2
©) 2
D) &

(E) It is nonexistent.

lim hzl—xz=
xol x° =1
A) -1
B) 0
o1

D) e

(E) It is nonexistent.

At which point is the graph of Ax) =
X' — 258 — 24X — 7 decreasing and
concave down?

@A) (1,-10

®B) 2,-15)

©) 32

D) (-1,-6)

®) (-2,17)

43.

44.

A population, P(#) where tis in years,
increases at a rate proportional to its
size. If P(0) = 40 and P(1) = 48.856,
how many years will it take the
population to be double its original
size?

(A) 0.347 years

(B) 3.466 years

(C) 3.792 years

(D) 34.657 years

(E) 37.923 years

Let fbe a continuous and differen-
tiable function on the closed interval
[1,5]. If A1) = A5), then Rolle’s theo-
rem guarantees which of the follow-
ing?

(A) flo = 0 for some con (1,5)

B) (¢ = 0 for some con (1,5)

(C) fis strictly monotonic

(D) If cis on [1,5], then flo) = A1)
(E) f'®) =0

www.petersons.com
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604 PART lll: Four Practice Tests

45. A particle starts from rest at the origin and moves along the x-axis with an
increasing positive velocity. Which of the following could be the graph of the
distance s(f) that the particle travels as a function of time #?

A) (B) ©

«4

D) (E)

.

STO P 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
OF THE TEST.

WWW.petersons.com



Practice Test 4: AP Calculus BC

SECTION IlI, 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.

. Let Rbe the region in the first quad-
rant enclosed by the graphs of

y=¢*+ 4and y=3x.

(a) Sketch the region R on the axes
provided.

(b) Determine the area of the
region K.

(c¢) Find the volume of the solid
generated when F is rotated
about the x-axis.

(d) The region Ris the base of a
solid. Each cross section perpen-
dicular to the x-axis is an equi-
lateral triangle. Find the
volume of this solid.

2. The rate at which air is leaking out

of a tire is proportional to the
amount of air in the tire. The tire

STOP

OF THE TEST.

originally was filled to capacity with
1,500 cubic inches of air. After one
hour, there were 1,400 cubic inches
of air left in it.

(a) Express the amount of air in
the tire in cubic inches as a
function of time ¢ in hours.

(b) A tire is said to be flat if it is
2
holding 3 of its capacity or less.

After how many hours would
this tire be flat?

. Consider the curve defined by 9x* +

4y* — 54x + 16y + 61 = 0.

) dy 27-9x

(@) Verify that B dyes

(b) Write the equation for each
vertical tangent line of the
curve.

(c) The points (3,1) and (1,—2) are
on the curve. Write the equa-
tion for the secant line through
these two points.

(d) Write the equation for a line
tangent to the curve and
parallel to the secant line from
part C.

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

www.petersons.com
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606 PART lll: Four Practice Tests

SECTION II, PART B

45 Minutes ¢ 3 Questions

A CALCULATOR IS NOT PERMITTED FOR THIS PART OF THE EXAMINATION.
4. 6. LetP(x)=In2+(x-1)-

|J\ ("‘21)2 + (”;”3 - (xjf be the fourth-
- : / degree Taylor polynomial for the
12 "5 6 function fabout x = 1. Assume that
has derivatives of all orders for all
real numbers.

Above is the graph of the velocity of a . @
bug crawling along the x-axis over a (a) Find £1) and £7(1).
six-second interval. (b) Write the third-degree Taylor

. polynomial for " about x = 1,
(@) At what time(s) £ 0 < £ <6, and use it to approximate

does t.he bug change.directions? £(1.2).
Explain your reasoning.

(b) At what time £, 0 < < 6, is the
bug farthest from its starting
point? Explain your reasoning.

(c) Write the fifth-degree Taylor
polynomial for

g(x) = J.le(t)dt about x = 1.

(c) Over what interval(s) is the
bug slowing down?

5. The path of a particle from ¢ = 0 to
t = 10 seconds is described by the
parametric equations x(7) = 4005(% t)
and y(t) = 3sin(%t).

(a) Write a Cartesian equation for
the curve defined by these
parametric equations.

d
(b) Find Fﬁ for the equation in
part A.

(c) Determine the velocity vector
for the particle at any time ¢

(d) Demonstrate that your answers
for part A and part B are
equivalent.

(e) Write, but do not evaluate, an
integral expression that would
give the distance the particle
traveled from ¢ = 2 to ¢t = 6.

END OF SECTION II, PART B. 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.
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Practice Test 4: AP Calculus BC 607

ANSWER KEY AND EXPLANATIONS

Section I, Part A

1.D 7.D 13. A 19.D 24.D
2.D 8.D 14. A 20. C 25.D
3.A 9.B 15.D 21.B 26. B
4.D 10. B 16. A 22. E 27.C
5.C 11. B 17. B 23.D 28. C
6. A 12.D 18. B
1. The correct answer is (D). This is from negative to positive. First, we
a straight-forward u-substitution in- determine the derivative:
tegration problem. If we let u = sinx,
then du = cosx dx and (x - 2)2
M

/4 V22
J sinxcosxdx=‘[ u du
0

0 (x2—8x+7)2(x—2)—

:i e (x - 2)"(2x - 8)
= - -
2. The correct answer is (D). Re- (x Bx + 7)
dy
) . dy_E‘ o u _ 2(x—2)(—2x—21)
member that E(_zx' irst, we (xz — 8x + 7)
dt If we set ¥ = 0 and solve for x, we
find i": see that x = -1 and x = 2 are zeros
dt of the derivative. By examining the
x=1Int wiggle graph below, we can see that
i" =1 the local minimum occurs at x = ——.
dt t 2
. —
Now, we’ll find F)t/ 2
y= e 4. The correct answer is (D). This
problem calls for the product rule.
Q’ = 26! We must differentiate each term
dt with respect to x.
SO, d x x
dy 2 %(e ln(cose ))
G- 1 e —e" sine”
x 1 =e¢' - —————+¢"Incose”
¢ cose

= —e™ tane* + e“In cos e*

3. The correct answer is (A). To find
the local minimum, we need to deter-
mine when the derivative changes

www.petersons.com



608

10.

PART lll: Four Practice Tests

The correct answer is (C). Here,
we use the quotient rule to deter-
mine the derivative; then, evaluate it
at x = .

2 _ .
f’(n) _r cosnn42nsmn

-1

nz

The correct answer is (A). The
graph of A(x) is concave down for all
x < 0 and concave up for all x > 0.
This implies that the second deriva-
tive is negative for all x < 0 and
positive for all x > 0. Choice (A) is
the only graph that meets this re-
quirement.

The correct answer is (D). To
write the equation of a tangent line,
we need a point and the slope. The
point is given to us: (3,2). The slope
is merely the y-coordinate that corre-
sponds to x = 3 on the graph of .
Since £’(3) = —2, then the slope of
the tangent line is —2. In point-slope
form, the equation of the tangent
line is
y—2=-2x-13)

The correct answer is (D). This is
an area accumulation problem. We
can see that the accumulated area is
least when x = 4.

The correct answer is (B). Points
of inflection on the graph of a func-
tion correspond to horizontal tan-
gents on the graph of the derivative.
Since there are three, the function
has three points of inflection.

The correct answer is (B). This is
an implicit differentiation problem.
Remember, we need to use the prod-
uct rule to differentiate 2xy”.

WWW.petersons.com

11.

12.

6xX + 3y — 2x% =3
dy dy _
12x + 32— dxy 2y =0
dy _ 2y*-12x
dx =~ 3-—4xy
Now, we determine the correspond-

ing y value by substituting x = 0 into
the original equation.

0+3y—0=3
y=1
Finally, we substitute x = 0 and y =
d
1 into Fﬁ
dr_2
dx 3

The correct answer is (B). For an
improper integral, we first change it
to a limit of a definite integral.

o P

J X = tim [0 g
30X p—eed3 X

Now, we have to address that tricky

integrand. We do integration by

parts and let u = In x and dv =
x 2dx. So,

. (Plnx

%,I_IBL ol
. Inx |» P
EEE[_T 3 +J.3.’X3 dx}

_In3+1

3
Note: limmTP = 0 by L'Hopital’'s
poe
rule.

The correct answer is (D). This is
an example of a straightforward in-
tegration-by-parts problem. We let
u = xand dv = sec’x dx.



13.

14.

15.

16.

Practice Test 4: AP Calculus BC

steczx dx = xtanx — jtanx dx
= xtanx + In [cos x + C

The correct answer is (A). If we
try to evaluate this limit using direct
substitution, we will get an indeter-

. 0
minate form: —. So, we can use

0
L'Hoépital’s rule and take the deriva-

tive of the numerator and denomina-
tor; then, evaluate the limit.

(111 x)Z - 21}r{1x

 ————— = lim
}}3} X =3x+2 151 3x7 -3
If we evaluate the limit now, we still

0
get o So, we try L’Hopital's rule

again.

2-2Inx
— 1 x?
= 1im
6

x-1

1
3
The correct answer is (A). cosx
centered at x = 0 is one Taylor poly-
nomial that we should be able to gen-
erate from memory. It goes like this:

2 4 6
_ x*  x" x
COSX—1—7+4—!—a+...
To find the value for cos2, we substi-

tute 2 for x:

2 4

1-2+ § — 4—5
The correct answer is (D). Both 1.
and II. converge to 0, while III. is

divergent.

The correct answer is (A). Since
acceleration is associated with the
second derivative of position, we
must determine the second deriva-
tive for each of these parametric
equations and evaluate them at
x = 2.

x() =3¢ -7
X0 = 6t

17.

18.

19.

X' =6
X'(2) =6

Rewrite y({) as y(t)=§t+%t‘l.

1
Il2=_
y7(2) D

The acceleration vector of the par-
ticle at x = 2 is <6,L>.
12

The correct answer is (B). Notice
that all of the slopes on the line y = x
are zero.

The correct answer is (B). This
is a well-disguised application of
L’Hopital’s rule. We should take the
derivative of the numerator and the
derivative of the denominator and
then evaluate the limit.

J £dt 3
= = lim — =2
X

lim
x—2 )C2 -4

Notice we use the Fundamental
Theorem, Part Two to determine the
derivative of the numerator.

The correct answer is (D). When
integrating a rational expression
with a numerator of greater degree
than the denominator, we first divide
and then integrate.

j(@)dx = J(x + %)dx

=%2+31n|x|+C

www.petersons.com
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610

PART lll: Four Practice Tests

20. The correct answer is (C). We will
determine the derivative of this func-
tion by using both the power and
chain rules. Then, we will evaluate it

t m
at x = .
3

f'(x)=2secxesecxtanx
T 2T T

| = |=2sec” —tan—
f(s) R

=83

21. The correct answer is (B). This is
asking for the derivative of the de-
rivative when x = 3. So, we need the
second derivative of the function.

, 2x 2
fx)====

X X

22. The correct answer is (E). Since
the degree of the numerator is
greater than the degree of the de-
nominator, the limit as x approaches
infinity does not exist because it is
infinite.

23. The correct answer is (D). The
trick to this problem is to recognize
that

Ine™* = cosx®

So now all we need to find is the

derivative of secx’cosx’, which is

equal to 1. The derivative of 1 is 0.

24. The correct answer is (D). Re-
member the trapezoidal rule:

b—a[f(a>+ 2f (x,) + J

A, =

2\ 2f (%) + £(0)
Applying this to the function y = ¥*
— 2x + 1 over [0,4] with n = 4 yields

Ay = %(1+2(0)+ 2(1)+2(4)+9) =10

WWW.petersons.com

25. The correct answer is (D). This
. . 2 3
function is f(x)=1+x+x7+%.

We integrate this from x = 0 to x = 2.

2 3

2 X X _
J‘O(1+x+§+€)dx—

26. The correct answer is (B). By
reading the graph, we can tell that
f2) < 0. Since there is a horizontal
tangent line at x = 2, £(2) = 0.

f’(2) > 0 because the curve is
concave up at x = 2. Therefore,
f2) < £(2) < (2).

27. The correct answer is (C). This is
a rather complicated wu-substitution
integration problem. If we let u =

dx

\/;(, then du = 2—\/}

e g = o[ etd
.L \/; x = .L eadu
=26 — 2e = 2e(® — 1)
28. The correct answer is (C). We

. dx dy
need to determine v and v first.

dx _ 8,
dt 3
@=§t2
dt 2

Now, we integrate from x = 0 to x =

2 the square root of the sum of the
dy

dx
squares of T and ar

et 9.
l_jo gyt de



Practice Test 4: AP Calculus BC

Section |, Part B

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

29. The correct answer is (A). If we
let k = 2, the first series becomes

1
2—2 and converges since it is a
n=1"
p-series with p > 1. If k = 2, the

oo 2 n
second series becomes 2(—) and

—\3

n=1
converges since it is a geometric
series with R < 1.

30. The correct answer is (D). Begin
by drawing a diagram.

A 10,2

¥ =ya-x*
Rix
(2,0)

l Ir{XJ
-——|--+_£ . _____ - y--2

You could use the shell method, but
we’ll use the washer method. Use
vertical rectangles, since they are
perpendicular to the horizontal axis
of rotation. R(x) is the outer radius,
and R(x) is the inner radius.

Rix)=+4-x* - (-2)=V4 -2 +2

rix)=0-(-2)=2

¥

Now, apply the washer method:

nfl [ (R(x)) -~ (r(x)) ] ax
n_[j[(m + 2)2 — 4} dx

Use your graphing calculator to
evaluate the integral. The volume
will be 56.234.

39.D

31.

32.

40. C 43. B
41. C 44. B
42. A 45. B

The correct answer is (B). We
must determine the second deriva-
tive for each component:

f() = <e2’,— cos 2t>
1/(6)=(2¢*,25in 2¢)

J7(t)=(4e™ 4 cos2r)

The correct answer is (A). This is
an integration by parts with a twist
toward the end. Let’s let u = sinx
and dv = ¢ dx, so

je" sinxdx = e* sinx —Je" cosx dx

We need to integrate by parts again.
We'll let u = cosx and dv = €* dx,
continuing:

je" sinxdx = e*sinx — e* cosx —

je" sinxdx + C

Here’s the twist. We are going to add
J(e*sinx) dx to both sides of the equa-
tion:

2Jex sinxdx=e"sinx—e” cosx+C

To solve for [(e*sinx) dx, we will di-
vide both sides by 2:

Je" sin x dx =%(ex sinx—e* cosx)+ C

www.petersons.com
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PART lll: Four Practice Tests

33. The correct answer is (B). In or-
der to succeed with this problem, we
must readily recognize slight varia-
tions of series that we have memo-
rized previously Remember the
Maclaurin series for cosx:

2 3
cosx =1- % + %

The series in this problem is the Ma-

claurin series for cos2x. So, we are

being asked to determine at what

x value the graphs of y = cos2x and

y = 3x* — 2x¥ + 7 intersect. Our

calculators will tell us that happens
when x = —1.180.

34. The correct answer is (B). We are
going to determine the antideriva-
tive of each component of the accel-
eration vector, solve for the constants
of integration, and plug and chug to
determine the velocity vector when
t = 1. First, we deal with the x com-
ponent:

t
xX'(t)=—+t

(=7

3 2

ot
t)=—+—+C
=5+5+G

C‘1=i

3

3 2
x’(t)=1t—2+%+g
x’(l)=i+l+i=§
12 2 3 12

Now, we do it all again for y:

WWW.petersons.com

35.

36.

y’(2)=ln2=%ln2+C2

2
—In2=C
3 2

V'(t) =%ln |t|+%ln2

y’(l)=%ln |1|+§ln2

=gln2
3

1

=

W=y

Note that 2In2 = £(2In2) = TIn4

(by log properties).

Finally, the velocity vector of the
23 In4

particle when ¢ = 1 is <ET> .

The correct answer is (B). To find
the average rate of change of a func-
tion over an interval, we need the
slope of the secant line over that in-
terval.

The correct answer is (E). We
need to find the equation for the tan-
gent line of the graph at x = 2 and
use our calculator to determine
where that line crosses the x-axis.
Remember, to write an equation for a
tangent line, we need a point on the
line and the slope of the line. Since
f2) = 4, (2,4) is on the line. The slope
is

'x) =2x+ 14
f'(2) =8
Using point-slope form,
y—4=8(x-2)
y=8x—12



37.

Practice Test 4: AP Calculus BC

Using the calculator (or maybe your
head), x = 1.5 is a zero of y = 8x
- 12.

The correct answer is (A). We
have to use the method of partial
fractions in order to get the inte-
grand into a form that is integrable.
To start, since the degrees of the nu-
merator and denominator are equal,
we use polynomial long division. So,

2
J(—4xz _3x+3)dx=4x+
x“+2x -3

JEeae-%

-1lx+15

To integrate m X,

partial fractions:

use

-11x+15 A B

31 x+3 x-1

Multiply through by (x+3)(x—1) to
get

-1Ix+15=A4(x-1)+ B(x+3)
=Ax—-A+ Bx+3B
=x(A+ B)+(-4+3B)

This gives you the system of equa-

tions A + B= —11 and —A + 3B
= 15. Solving simultaneously, we get:

A= —-12and B=1

The integral can now take the easier
form

eyt

—12x
x+3dx+-[

1
x—ldx

Continuing with the
from above:

integration

12 . 1 ~
x+3+x—1dx_

4x -12In|x + 3|+ In|x -1|+ C

4x +

38.

39.

40.

41.

The correct answer is (C). For
this problem, we need to realize that
profits = revenue — cost. So, to find
profits,

P(x) = 108x + 1,000 — 3x% —
16x + 500
= —3x% + 92x + 1,500

The derivative is P(x) = —6x + 92.
Set this equal to zero, and we find
that P(x) is maximized at
x=22=15333,

The correct answer is (D). To de-

termine the interval of convergence,
we take the limit of the ratio test.

lex+3)"  n

n1—1>13°| Jn+1 .(2x+3)”
=|2x+ 3|
|2x + 3| converges if it is less than 1.
2x+ 3| <1

-1<2x+3<1
-2<x< -1

By testing the endpoints, we find
that the series converges when x =
—2 and diverges when x = —1. So
the interval of convergence is —2 <
x < -1

The correct answer is (C). In or-
der for the limit to exist, the left- and
right-hand limits have to exist and
be equal to each other. Since both of
these are equal to 2, xﬁng(x) =2,

The correct answer is (C). Be-

0
cause we get 0 when we try to evalu-

ate by direct substitution, we need to
use L'Hopital’s rule on this limit.

2 2x

. Inx .2
lim———=1lim—
r—=lx =1 x=12x

=lim —&

x—=1 X

=1

www.petersons.com
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PART lll: Four Practice Tests

42. The correct answer is (A). The

quickest and easiest way to attack
this problem is by graphing it. Which
x-value makes both the first and sec-
ond derivatives negative?

43. The correct answer is (B). When-

ever the rate of a function increasing
or decreasing is proportional to it-
self, it must be an exponential func-
tion of the form P(§) = Ne*. Nis the
initial value, so in this case, NV = 40.
We use P(1) = 48.856 to determine
the value of k.

48.856 = 40X
_ . 48.856
k=1n 20
= 0.200

To determine how long it will take
the population to double,

80 = 406200

2 = 60.2001’
‘= In2
0.200
= 3.466 years

44. The correct answer is (B). Rolle’s

theorem deals with the idea that if
the function passes through the
same j-coordinate twice, it must
have a zero derivative somewhere
between these two points.

45. The correct answer is (B). Since

the velocity is positive, the position
function must be increasing. Since
the velocity is increasing, the posi-
tion function must be concave up.
The only choice to meet both of these
requirements is choice (B).

WWW.petersons.com

Section I, Part A

1. (@)

M A=[""(c"+4-3x)dx
= 8.106

(c) We use the washer method to de-
termine the volume:

= njj‘m[(e"‘ + 4)2 - 3x} dx
=160.624

(d) It would be good to know that
the area of an equilateral tri-
angle with side s is given by

A= @SZ. So, the volume of this
solid would be given by

U L N (RN g
= 8.511

2. (a) Since the rate of decrease is pro-

portional to the function itself,
we have an exponential function
of the following form:

A(f) = Ne*'

Since the tire initially had 1,500
cubic inches of air, C = 1500. We
are given that A(1) = 1,400:

1,400 = 1500¢*

Solving for &,

14 _ &

E—e
14
ll’lﬁ—k



Practice Test 4: AP Calculus BC 615

Substituting this expression for
k yields

A(t) - l’SOOtln (14/15)

2
(b) Since 3 of 1,500 is 1,000, we can

substitute 1,000 into the formula
for A(H and solve for ¢

1,000 = 1,500¢ n(14/15)

2_ o/ (1415)
3

In—== tlnE

15
lng
=
lnﬁ

= 5.877 hours

3. (a) We have to use implicit differen-
tiation and differentiate with re-

spect to x:
9x° + 4y* — 54x + 16y + 61 =
0
18x+8y3—z—54+16%=0
dy _ 54-18x
dx 8y+16
_27T-9x
4y + 8

(b) Vertical tangent lines exist wher-
ever the denominator of the de-
rivative equals zero, and the
numerator does not. So, we de-
termine where the denominator
is equal to zero.

4y+8=0

y= -2

Since we are writing the equa-
tion for one or more vertical
lines, we really need to know the
corresponding x-coordinate(s). To
this end, we will substitute y =
—2 into the original equation
and solve for x.

9% + 4(—2)% — 54x + 16(-2) +
61 =0

9 — 54x + 45 =0
¥ —-6x+5=0
x=1land x=5

So, the equations for the vertical
tangent lines are x = 1 and
x=35.

(c) We will first find the slope, write
the equation in point-slope form,
and then convert to slope-
intercept form.

21
m=="3

_3

2

Z 3 _
y—1—2(x 3)

_3._1
Y=9%73

(d) Since the lines are parallel, they
have equal slopes. So, the slope

3
of the tangent line is > Now, we

need the point(s) on the curve
where the derivative is equal to

3
> To determine this, we set the

3
derivative equal to > solve for y,

substitute back into the original
equation, and solve for x.

dy 27-9x _3

dx ~ 4y+8 = 2

54 — 18x = 12y + 24

www.petersons.com
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PART lll: Four Practice Tests

Substituting this expression for y
into the original equation and
solving for x gives us

2 5_3 V_

9x +4(2 Qx) 54x +
5 3 _

16(§—§x)+61—0

With help from our calculators,
x = 1.586 and x = 4.414. By sub-
stituting these x-values into

y = % - %x , we get the corre-
sponding y-values to be y = 0.121
and y = —4.121, respectively. So,
there are two tangent lines par-
allel to the line from part C; they

have the following equations:

y+4.121= %(x—4.414)

y=0.121= %(x—1.586)

Section ll, Part B

4. (a) The bug changes directions at

t = 3 and ¢t = 5. This is true
because the velocity changes
from positive to negative and
negative to positive, respectively.

(b) The bug is farthest from its
starting point at time ¢ = 3. The
bug is moving in the positive
direction (away from the start-
ing point) from ¢ = 0 to ¢ = 3.
Then, the bug turns around and
moves toward the starting point
for two seconds before changing
directions again. By examining
the area under the curve, we
can see that the bug is closer to
the starting point at £ = 6 then
it was at ¢ = 3.

(c) “Slowing down” means decreas-
ing speed, not velocity. So, we
need to include not only where
the velocity is positive and de-
creasing, but also where the ve-
locity is negative and increasing.

WWW.petersons.com

The velocity is positive and de-
creasing over the interval (1.5,3),
and it is negative and increasing
over the interval (4,5). So, the
bug is slowing down over these
two intervals.

. (@ We want to try to isolate

cos? (gtj and sin® (g t) in order

to use the identity sin®x + cos®x

= 1. Looking at the x component
of the curve, we first square both

sides:
x=4 cos(z tj
2
x> =16 cosz(E t)
2

o[
— =cos”| —t
16 2

And now for the y component:
T
=3sin| —¢
% 1n(2 )
2 .o T
=9 —t
y sin (2 j
2
Y sin2(£t)
9 2

By combining these equations,
we get:

(b) Using implicit differentiation,

£+Q (ﬂj=0
8 9 \dx
& __x
dx 16y

© 3
V(1) = 772'- cos(% t)

V'(t) = <—2n sin (%t),%cos(%t)
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(d) From part C:

d
dy 5 Fcoslt
T odx T _
dx G 2rsinZ > Tt

=——tan| —¢
4 \2

From part B:

9% _ 9(4005(%25))
16y 16(351n t))

- -3 tan (2|

(e) We will use the formula for arc

length:

L=| (dt]z+[fg) dt

6. (a) Recall the formula for a Taylor

polynomial centered at x = 1:

This implies that A1) = In 2 and
£(1) = —6.

(b) f@W=1-Kx-1+
x-1%-(@x-1°

f12)=1-02+
0.04 — 0.008
= 0.832

© g(x)= [ f@ at
= (x—1)1n2+M+

(-1 (x=1)'  (x-1)

6 12 20
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