426 » STEP 5. Build Your Test-Taking Confidence

Section |—Part A

55 Minutes

Directions:

Use the answer sheet provided on the previous page. All questions are given equal weight. There is no penalty
for unanswered questions. However, % of the number of incorrect answers will be subtracted from the number
of correct answers. Unless otherwise indicated, the domain of a function f'is the set of all real numbers. The use
of a calculator is 7o permitted in this part of the exam

2 d 2
L / e di = 4 Find 22 if y =30
x
=
d >
(A) —3¢2 @A) 2 = (In3)34
(B) —3¢ o
© 6(1-¢?) ®) 2= — 2o
—¢
d
} D) 3 — ) ©) ;i- — —2x(4 — £*)(In3)
E) 3(e7 =) (D) gy_ = (—2x)3%
| x
| 2. If f(x) =x’4 3%+ cx + 4 has a horizontal (E) ﬂ _ (4 _ xz) 36—+
tangent and a point of inflection at the same dx
value of x, what is the value of ¢? 5. If x = cos#and y = sin” #, then d—); at t:Z
x
(A) 0 A) V2
(B) 1 B) -2
© -1 © 1
D} -3 D)0
(E) 3 E) —1
& 6. If g(x) is continuous for all real values of X,
. Find == if tan y = (x — »)? o
3. Fin I iftan y = (x — y) then/ ¢Gs)dx =
2(x — “
(A) 4 = b —9) o
dx SCC2}/‘|—2(X 7 _)/) (A) _1_/ g(x)ﬂ'x
(B) b 22—y ) 5
dx  secy (B) 3/ g(x)dx
2, — a
© ? _sec y2 2(x — y) e
dx —2(x =) © 3 / g(x)dx
1 ‘
0 Ze ;
;le 1 +sec? y (D) / g(x)dx
(E) —y—=1+sec2y ’
dx

36
(E) 3 / g2(x)dx
3a
GO ON TO THE NEXT PAGE



7. The area enclosed by the parabola y = x — x?,

the line x =1, and the x-axis is revolved about
the x-axis. The volume of the resulting solid is

||D.18

1
()2
B) 1
© o
(D) 4

1

) 3

(E

9. The function f{(x) is defined on the interval

(=2, 2) such that forall x, =2 < x < 2,
f'(x) > 0and f"(x) > 0. Which of the
following could be the graph of f(x) on (-2, 2)?

A)

f) =x+2

s
f)y=¢e>*

Ay

&)

f=2-x

s

f@)=4-x

E)

f)=e
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10. Which of the following series are convergent?

11.

12.

13.

L 12 8+16 32+
V2 ’ f9 \/_
5 5 5
I1. e ST et
St +2+«/_+ Z
1. 84+20+504+125+ ---
(A) Tonly
(B) II only
(C) II only
(D) Tand II

(E) IIand III

Find the values of 2 and & that assure that

ol {1n(3 i)

a— bx

ifx <2
ifx>2
is differentiable at x = 2.

A) 2=3,6=1
B) a=1,6=2
C) a=2,b6=1
D) a= —2,b= —1
(E) 2=1,6=3

A particle moves in the x)-plane so that its
velocity vector at time # is

v(r) = <2 — 3¢, wsin (7w t)> and the particle’s
position vector at time =2 is (4, 3). What is
the position vector of the particle when #=3?

(A) (=25,0)
(B) (—21,1)
(©) (=10,0)
(D) (~13,5)
(B) (4,3)

el o 2t o By

h—0 /7
(A) In(x+3)
(B) In(x — 3)

1
Q ln(x —3)

<>?
1
® —

GO ON TO THE NEXT PAGE
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14.

15.

16.

17.

The area of the region enclosed by the polar
curve r =3 — sinf is

(A) 197

197
B S
(B) 5
197

4
197 — 12

“

©

D)
(E) 67

The slope of the normal line to the graph of
r=5+5sin6 atQZ%is

Use the trapezoidal method with 4 divisions to
approximate the area of the region bounded by
the graph of y = %, the lines x =1 and x =3,
and the x-axis.

67
60

67

120

91

240

91

120

67

30

(A)
(B)
(©)
(D)

E)

The shortest distance from the origin to the
—4
graph of y = — is
x

A) 2

(B) —2
) 242
(D) —242
(E) 4

Y 3x
18. dx =
8 /23x2——4 &

(A) % [In30]

(B) [In18]
(C) [In22 —In4]

(D) % [In44 — In 8]
(E) % [In4 —In2]

19. The graph of y = ¢*"* has a relative

minimum at

/g

B) x=m
(C) x:7

(D) xz%r

(E) x=2m

20. Which of the following is an equation of the
line tangent to the curve with parametric
equations x = 32 —2, y= 22 + 2 at the point
when =12

(A) y=3x*+7x
®B) y=9

(©C y=6x—2
D) y=x

(E} y=x+3

21. The series expansion for / cos~/zdtis
0

) x— i L - x* b
2.20 3.4 4.6!
e
(n+1)2n)!

(B)x—x—2+x—3—x—4
2! 4! 6!

(—1)Pe=t
+...+W+...
2 3 3

© s+t atta

n+1

AT
i n+1DC2n)!
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22,

23.

24.

3

=5

D) 1- x N X x
2.2 3.4 4.
(_1)nxn
T e
x? x? x©
E 1— —
(E) +3 e
( 1)71 2n
(n+1)2n)!
/ dx B
2x24+9x—5
@ |2 s

(B) In |24 +9x = 5| + C
1 Zx=1

T P

-

(D) l—llln\zx2+9x~5| +C

1. (Q2x—1)?
®) Hln |x + 5] e

A solid has a circular base of radius 4. If every
plane cross section perpendicular to the x-axis
is a square, then the volume of the solid is

(A) 167

(B) 32w
64
Q) —
© =
256
3
1024

S

(D)

If a particle moves in the xy-plane on a path
defined by x = sin® £ and y = cos(2¢) for

0<:r< ZT—, then the length of the arc the

particle traces out is

A) V2
(B) 2
© 5
(D) 5
(E) v/10

Tl
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25. Find the interval of convergence for

26.

27,

—1)"x"
]
(A) (

(B) (=1,1)
(C) [—es o)
(D) (—e,e)
(E) (—e, €]

If 7 is a positive integer, then

=3+ )
im—-j{—-] +(=] +
o0 71 7 7

"1
(A) —zdx
g &
1
(B) x? dx
0
1
2
G %
|
(D) / —dx
0 X
2
(E) x? dx

/_2 5x
s (e 2)( x—3)

hm/ (x—l—2 x—3)

5x
&) lj{ﬂ /n (x+2)(x — 3)

(C) lim

D) hm/ (x—|-2 x—3)

: 5x
L e

/ P L
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2 1
R ©
_ 3

et 3¢t

(B) 7 (E) e

STOP. AP Calculus BC Practice Exam 1 Section I—Part A
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Section |—Part B

Number of Questions Time Use of Calculator
17 50 Minutes Yes
Directions:

Use the same answer sheet from Part A. Please note that the questions begin with number 76. This is not an error. It
is done to be consistent with the numbering system of the actual AP Calculus BC Exam. All questions are given
equal weight. There is no penalty for unanswered questions. However, ; of the number of incorrect answers will
be subtracted from the number of correct answers. Unless otherwise indicated, the domain of a function f is
the set of all real numbers. If the exact numerical value does not appear among the given choices, select the best
approximate value. The use of a calculator is permitted in this part of the exam.

76. If f(x)=+/x% — x then f'(2) is approximately

(A) 1.110
(B) 2.245
(©) 0.101
(D) 12.107
18.161

cos(ln x)

77. dx

X
—-0.913

78. A rumor spreads through a community of
200 people at a rate modeled by
dy

0.2y <1 = _)/__> If the rumor began
200

with two people, find the number of people
who have heard the rumor after thirty days.

@A) 5

(B) 32
(©) 161
(D) 199
(E) 200

79. Which best approximates
. c0s2(2+4h) — cos4
lim ?
50 h
(A) —0.757
(B) 0.757
(C) —0.654
(D) 0.654
(E) 1.514

80.

81.

82.

The area under the curve y =3x% — kx + 1
bounded by the lines x =1and x =2 is
approximately —5.5. Find the value of 4.

Ay 9
(B) 11
(€) 5.5
(D) 16.5
(E) 1

The rate of growth of a population is
proportional to the population and increases by
23% at the end of the first 12 years. What is
the constant of proportionality, correct to three
decimal places?

(A) 0.230
(B) 0.023
(©) 0.017
(D) 0.019
(E) 2.760

1
/1/2

(A) —0.285

csc3x dx

- (B) 0.04704

(C) 0.906
(D) 1.193
(E) o0

GO ON TO THE NEXT PAGE
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83.

84.

85.

86.

87.

88.

x

sin ¢ dt. Which of the
following is thoe best approximation for F'(0.2)?

(A) 0.040
(B) 0.060
(©) 0.137
(D) 0.446
(E) 2.199

The velocity of a particle moving on a number
line is given by v(#)=sin(£+1), < 0. At
t=1, the position of the particle is 5. When
the velocity of the particle is equal to 0 for the
first time, what is the position of the particle?

(A) 5.250
(B) 4.750
(C) 3.537
(D) 1.463
(E) —5.250

Let F(x)=

If y =sec*(3x), then % at % is
(A) 8

(B)

©) 12f
(D) 24+/3
(B) 24+/3/3

Find the approximate value of y when x =3.1

dy
1f2x—- —7=1and y =4.5 when x =3.
dx

=20

The slope of the normal line to y = ¢7** when

x =1.158 is approximately

(A) 5.068
(B) 0.864
(© —0.197
(D) 0.099
(E) 10.135

The volume of the solid generated by revolving
the region bounded by y = sin x + cos x and

89.

90.

91.

92.

) T
the x-axis between x =0 and x = 3 about the
x-axis is approximately

A) 1

(B) 1.071
(©) 2.071
(D) 8.076
(E) 16.153

The absolute minimum of
f(x)=In(3x) + cos x on the interval [%, n]

is approximately

(A) 1.186 when x=2.773
(B) 2.773 when x=1.186

(C) 1.550 when x = %

(D) 1.243 when x=m
(E) —1.186 when x =2.773

A particle moves along the j-axis so that its
position at time ¢ is y(z) =5 — 9£ + 2z — 1.
At the moment when the particle first changes
direction, the (x, y) coordinates of its position
are

(A) (0,0.124)

(B) (0.124, —0.881)
(C) (0.124,0)

(D) (0, —0.881)

(E) (—0.881,0)

The area of the region enclosed by the graphs
of y= cosx+1and y=2+2x — x*is
approximately

(A) 3.002
(B) 2.424
(C) 2.705
(D) 0.094
(E) 0.009

The interval of convergence of the series

(x —3)" .

STOP. AP Calculus BC Practice Exam 1 Section [—Part B
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Section [I—Part A

45 Minutes

Directions:

Show all work. You may nor receive any credit for correct answers without supporting work. You may use an
approved calculator to help solve a problem. However, you must clearly indicate the setup of your solution using
mathematical notations and 7oz calculator syntax. Calculators may be used to find the derivative of a function
at a point, compute the numerical value of a definite integral, or solve an equation. Unless otherwise indicated,
you may assume the following: (a) the numeric or algebraic answers need not be simplified; (b) your answer,
if expressed in approximation, should be correct to 3 places after the decimal point; and (c) the domain of a
function f'is the set of all real numbers.

1. The slope of a function f atany point (x, ) is 3. Consider the differential equation given by
4x+1
s . The point (2, 4) is on the graph of f. ﬂ e gﬁl
2y dx 3
(A) Write an equation of the line tangent to the (A) On the axes provided, sketch a slope field
graph of f'at x=2. for the given differential equation at the
(B) Use the tangent line in part (A) to ' points indicated.

approximate f(2.1).

(C) Solve the differential equation
ﬂ = it with the initial condition e el
dx 2)/ e o o 1P e o o
f(2)=4. ket b ok B ol
(D) Use the solution in part (C) and find _3 —% _.1 _? 1, 2, 2
f(21) o o 0. Db o o o

2. Let f be a function that has derivatives of all
orders for all real numbers. Assume f(0) =1,
f'(0)=6, f"(0)= —4,and f"(0)=30. (B) Let y = f(x) be the particular solution to

the given differential equation with the
initial condition f(0) =2. Use Euler’s
method, starting at x = 0, with a step size
of 0.1, to approximate f(0.3). Show the
work that leads to your answer.

(C) Find the particular solution y = f(x) to

the given differential equation with the
5 initial condition f(0) = 2. Use your
hx) = / ¢(2)dt, about solution to find f(0.3).
0

x=0.

(A) Write the third-degree Taylor polynomial
for f about x =0 and use it to
approximate f(0.1).

(B) Write the sixth-degree Taylor polynomial
for g, where g(x) = f(x?), about x =0.

(C) Write the seventh-degree Taylor
polynomial for 4, where

STOP. AP Calculus BC Practice Exam 1 Section II—Part A
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Section Il—Part B

Number of Questions Time Use of Calculator
3 45 Minutes No
Directions:

The use of a calculator is 7ot permitted in this part of the exam. When you have finished this part of the test, you
may return to the problems in Part A of Section II and continue to work on them. However, you may not use
a calculator. You should show all work. You may not receive any credit for correct answers without supporting
work. Unless otherwise indicated, the numeric or algebraic answers need not be simplified, and the domain of a
function f'is the set of all real numbers.

4. Given the parametric equations x = 2(6 — sin ) (C) The line x = # divides region R into two
and y =2(1 — cos#), regions such that when the regions are
y revolved about x-axis, the resulting solids
(A) find Te in terms of 6. have equal volume. Find 4.
(B) find an equation of the line tangent to the (D) If region R is the base of a solid whose cross
graph at @ =71, sections perpendicular to the x-axis are
(C) find an equation of the line tangent to the squares, find the volume of the solid.
graph at 0 = 2.
(D) set up but do not evaluate an integral 6. Given the function f(x) = xe™,

representing the length of the curve over

the interval 0 < 0 < 271. (A) at what value(s) of x, if any, is f”(x) =02

(B) at what value(s) of x, if any, is f"(x) =0?

5. Let R be the region enclosed by the graph of (©) find lfg f(x) and lir_r; f(x).

y = x°, the x-axis and the line x = 2. (D) find the absolute extrema of f and justify

(A) Find the area of region R. ! ol e »

(B) Find the volume of the solid obtained by (E) show thatif f(x)= xe*" where ﬂ~> 0, the
revolving region R about the x-axis. absolute minimum value of f'is —.

ae

STOP. AP Calculus BC Practice Exam 1 Section II—Part B
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Answers to BC Practice Exam 1—Section |

Part A 13. E 26. B 8. D
1. D 14. B 27. C 86. C
2. E 15. A 28. E 87. A
3. A 16. B Part B 88. D
4. B 17. C 76. A 89. A
5. B 18. D 77. D 90. D
6. A 19. D 78. C 91. A
7. C 20. E 79. E 92. ‘- E
8 A 21 A 80. A
9. E 22. C 81. C

10. A 23. E 82. C

11. C 24. C 83. D

12. D 25. D 84. A
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Answers to BC Practice Exam 1—Section I

Part A Part B
___9_ B ﬂ_ sin@
1. (A) y—s(x 2) +4 4. (A) e
(B) 4.113 (B) y=4
C) y=+2x24+x46 _
(D) 4.113 0 st
2. (A) flx)=1+6x — 25>+ 5x% (D) L‘—:/O \/[2(1 —COS@)]2 + [2sin6]*40
f(0.1) ~ 1.585 o
(B) g(x)=146x* — 2x* +5x° =05 [ V1 = cosf 49
(C) hlx)=x+2x>— %x5+;x7 ‘/0
5. (A) 4
5. () ® -
\\\t7// -
128
4 - 128
IS L ™3
/ / Z 4\ \ 6. (A) fl(x)=e*(1+2x), x= —0.5
//7TN\\ B x=-1
| © l‘im f(x) =00 and li{n flx)=0
1
(B) 2.03984 (D) =5

(C) y=¢7;2.06091 (E) See solution.
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Solutions to BC Practice Exam 1—Section |

Section I—Part A

1. The correct answer is (D).

2
/ 3¢ Ydx= —3e¢7" 2_2
-

= —3¢24362=3(* — ¢7?)

2. The correct answer is (E).

fx)=x>+3x*+ cx+4

= f(x)=3x*+6x+c= f"(x)=6x+6.

Set6x+6=0sox= —1. f" > 0if
x>—land f" < 0ifx < —1. f'(-1)

=3(—-1)2+6(-1)4+c=0=3—-64+¢c=0

= —3+c=0=>c=3.

3. The correct answer is (A).

ay dy
2 — — — —
sec” y =2(x— ) (1 >

dy dy dy
2 = Dy — dp el
sec ydx x J xdx+ ydx

d d
—y—Zy—'y=2x—2y

dy

2

—— +2
se¢ ydx+ xdx dx

d
;i—i:— (sec2y+2x——2y) =2x—2y

dy__ 2x —2y

dx  secy+2x — 2y

4. The correct answer is (B).

¥ :3(4_"2)
Iny=(4—x"In3
ldy

;"E =In 3 (—2x)
d

Y
A B
o y1n3(—2x)

ﬂ = —2x(In3)3(+*)
dx

5. The correct answer is (A).

dx .

X= cost=> — = —sintand
dt

yi= sin? ¢t = Q:Zsintcost
dt ;

dy dy dt_Zsintcost

dx dt dx  —sint
= —2cost.

d*y dy' dx
Then —= = | = —

N dx? (dt)/(dt)
_2sint_
 —sint

T
Evaluate at t= — for
d*y
— = 2|, lai= =2,
dx*|,_. lt_z

6. The correct answer is (A).

1
Let u=3x, du=3dx = dx= gdu,

b
x=§=>u=ﬂ,andx:§=>u=b.Then

4/3 by
/ 2Bx)dx = / —g(u)du
a/3 a 3

1t
:5/ g(w)du

= =§ [G(6) — Gla)]

1 [
=g/ g(x)dx.

7. The correct answer is (C).

1
V=7'[/ (x — xH)%dx
0

1
:n/ (x* — 22 + x%)dx
0

x5 x4 x3 '
=”{"§—7+?L
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8.

10.

11.

The correct answer is (A)

; Qn—1)Q2n+1) ;4712 —1

The sequence of partial sums

. The correct answer is (E)

The graph must be increasing and concave up.
f(x)=e""and f(x) =+/2 — x are decreasing,
f(x) =4 — x? is increasing on (—2, 0) but
decreasing on (0, 2). f(x) =

~/x + 2 is increasing, but concave down. Only

f(x) = ¢* is increasing and concave up.

The correct answer is (A).

Which of the following series are convergent?

16 32
. 12—-84 — — — + 12
: z (3)
is a geometric series with » = — Smce

|7] < 1, the series converges.

1L 5 5-£+£+ V3422

\/—
3
_5+55555

1
= Zh is a p-series, Wlthp— -

Since p < 1 the series diverges.

III. 84+20+50+1254--- =) 8 (;)

is also a geometric series but since

r == > 1, the series diverges.

Therefore, only series I converges.

The correct answer is (C).

To assure that
)= {m(a —x) fx<2

a— bx ifx>2

differentiable at x = 2, we must first be certain
that the function is continuous. As x — 2,

12.

13.

In3—x) = 0,sowewant 2z — 26 =0
= 2 =2b. Continuity does not guarantee
differentiability, however; we must assure that

i f2+ /7/)7 - f2)

exists. We must be

. . InB3—Q2+4)—1In(3-2)
certain that lm_l p
(@ — b(x+ b)) — (a — bx)
is equal to hn+1 p .
In(3 — (24 4)) — In(3 — 2)

lim

e b
= limMz— Thus, hm( )( 1)
h—>0" /] h=0" 1
(@ — b2+ b)) — (a—26h)
= — 1. lim =

b0t

h
—b=>—b=—-1=b=1=a=2.

The correct answer is (D).

The velocity vector v(£) = (2 — 37,
7 sin(ms)) = (2 — 3£2)i + (7w sin(w ) ;.
Integrate to find the position.

5=t = i+ (- cosims)) j+C
T
=4i+ 3. Evaluate at #=2 to find the

constant.
s@Q=04 —-8)i+
(=lcos2m))j+ C=4i+3j

sQ2Q=(-4i—j+C=4i+3j
C=8i+4;]

Therefore 5s(¢) = (8+2t— 13) i+

(4—cos(m#) j= (8+2t— 2,4 — cos(m2)) .

Evaluate at r=3.

5(3)=846—27)i+ (4 — cos(3m)) j

s(3)= —13i+5;

The position vector is (—13, 5).

The correct answer is (E).

The lim e — b ) Inle — ) is the

h—0

definition of the derivative for the function
y = In(x — 3), therefore the limit is equal to

y=x—3'




14. The correct answer is (B).

To enclose the area, 6 must sweep through the
interval from 0 to 2. The area of the region
enclosed by r =3 —sin 6 is

27 1 2
/ rszZ—/ (3 —sin6)* 46
0 2 Jo
2
:—/ (9—6sin9—|—sin29)d9
0
1 [= 1 — cos 26
:5/0 (9—6sin6+%—)d9
1 [ /19 . 1
— — — 6sinf — —cos20 | db
21 %32 2

2

A=

N =

1
[—99 +6cosf — lsinZO}
2 4 0
19
(197 +6) — (6)] =—2’5.

N | —

15. The correct answer is (A).

Differentiate » =5+ 5sin 6 to get

d
;% =5cosf. Use a parametric representation
of the curve.
=7 cosf = a5 in6 + cos 6=
X =7 cos i 7 sin cos 7
= — (5+5sin8)sinf + cosO(5 cosH)
= —5sinf — 5sin* O + 5 cos* 6
= — 5sinf 4+ 5 cos(26) and
y=rsinf = ;{%:rCOSOJr sinGd—g

=(5+5sin#) cos B + sin (5 cos )
d

=5cos6 + 55in(26). Then, 4
dx

5 cosf + 5sin(26) _ cosf + sin(26)
—5sinf +5cos@  —sinf + cos(20)”

1 /3
dy 375 1+43
At =—, == =
V31 =3+l
\/_ 2 2
1+4/3
=———— = — 1. The slope of the tangent
—(/3+1) P 8

line is equal to 1, so the slope of the normal

AP Calculus BC Practice Exam 1 ¢ 439

line is the negative reciprocal; thus, the slope of
the normal line is 1.

16. The correct answer is (B).
Use the trapezoidal method with 4 divisions:

1 1
X = 1; )’1(1) — —2_3 x:1~57 }’(11-5) = 5) x:2)
$(2) = 7 x=12.35, H2.5)= 3 and

1
x=3, y(3) = ¢ The area is approximated by

the sum of the areas of the four trapezoids.

4\60760 "0 "0 o
1134\ 1/67\ _ 67
T4\ 60/ 2\60/ 120

17. The correct answer is(C).

_1(30 40 30 24 10)

—4 —4
Let (x, ——) be a point on y = —. Then the
x x

) o ) —4
distance from the origin to the point | x, —
x

/ —4\° 16
isd=4[x*+ (—) =4/x*+—
X X

_ [ +16_ Jx 116
N X2 x '

To find the minimum distance, differentiate

x (%) (x*+16)71/2 (4x3) — x4+ 16
d'=

2




440 > STEP 5. Build Your Test-Taking Confidence

18.

19.

Set the derivative equal to zero and solve for x.
2 2
i) G (x> +4)
x4/ x*+ 16
(x2 - 4) =0. The first factor gives x* = — 4
which has no real solution. The second gives
x*=4 = x= % 2. There are two points at
minimum distance from the origin.
x=2= y=—-2=(2,—-2)and
x= —2, y=2= (-2, 2). Calculate the
distance from the origin to one of those points.

d=V2 ¥ (22 =h+4=+8=2/2.

The correct answer is (D).

4 4
3x 1 6x
dx=— d
/23x2~4 ¥ 2/2 3x*—4 4

Let u=3x>—4, du=06xdx, x=2
=u =8, and x =4 =>u =44. Then the integral

1[4 1 44 1
:—/ ﬂ_—. —lnlu[} z—[ln44—ln8].
2/ u 2 2

8

The correct answer is (D).

The graph of y = ¢™** has a relative extremum

d : ]
when e (") cosx) =0 => ™" =0 or

dx

cos x = 0. Since we know ¢

sin x

> 0, it must be

37
the case that cos x =0 = x = —, TR
The graph of y = ¢""* has a relative extremum

T
at x = % and x = - Find the second

derivative _)_2/ = —sin xe™* + cos® x & *
and evaluate at each critical number.
d?
£J) = — ¢ = max but
dx?
/2
& 1
) = — = min. Therefore, the graph of
dx* sy €

y = e*"* has a relative minimum when
3n
2

X

20. The correct answer is (E).

21.

x=32-2= ﬁ=6tand
dt

d
y=24+2= j};ZGtz,so
d 67
d_i/c . i _ =1 is the slope of the

tangent line. At z=1, x=1, y=4 so the
point of tangency is (1, 4). Equation of
tangent: y —4=1(x — 1) = y=x+3.

The correct answer is (A).
x® —1)7 2"
We know f(x) = cosx = ZO(—Q)”—;:—
x2  xt %
=lmatz et
Substitute /% for x, and cos /7= 1
R S (—=1)"¢
L B e sos LTl
G wm T g T ¢

required integral, / cos +/# dz, will be equal
0

to

* t £ P (—=1)"¢
/0<1_5!+I“E+"'+ T +---)dr

which, when integrated term by term, is

t_tz+t3_t4+m
2-21 3.41 4.6!
et T
(n+1)2n)! 0

x2 x3 x4

= e e
(_l)nxn-!-l
(n+1)2n)!

X
The series expansion for / cos~/tdtis

0

x2 x3 x4
otz a T Ta
(_1)nxn+1

(n+1)2n)!




22.

23.

24.

The correct answer is (C).
/L: /__L_,Usea
2x*4+9x —5 2x — 1)(x+5)
partial fractions decomposition with
A B
/Zx— 1a’x+ / x+5dx.
Then A(x+5)+ B2x —1)=1
= Ax+2Bx=0= A= — 2B.
Substituting and solving,
5A— B=1=5(—2B)— B=1so
B= = £ and A=£.Then
11 11
dx 1 2dx
/(2x— Dx+5 11) @x—1)
i‘/ i =—ln12x—-1]———ln|x+5|
11 ) (x+5) 11
_1 [t
=11 n 15 t + C.

The correct answer is (E).

Assume that the base of the solid is the circle
x*+ y*=16 = y =4/16 — x. Then the area
of each cross section is s? = (2\/ 16 — x2)2 .
Then the volume is

4

[4(2«/16——?) dx = /(16—x2) dx

—4

X7
=4 |16x — —:I
L 31
—4 (64—§> _ ( 64—3—6f>]
i 3 3
[ 18] _ 202918
i 3 3 3
4 (2(128)] _ 8(128) 1024
T 3 | 3 3"
The correct answer is (C).
" dx ) )
x=sin" t = = =2sin tcos t = sin(2¢) and
d
y = cos(22) = z_i};l = — 2sin(2¢). Then

2
(%) = sin®(2%) and

25.
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(ﬂ) = (—2sin(22))? = 4sin*(22).
dt

For —;E < t < 7, the length of the arc the

particle traces out is

L= | /sin?(2%) + 4sin®(2¢)ds

=/ \/5sin2(2t)dt=~/5—
/2

4

sin(2)dt
/2

= \/75 cos(2t)]

/2

= ?(COS(ZTL’) — cos(1r))

=§(1 — (1)) =4/5.

The correct answer is (C).

_1 7y
The series Z ) will converge when the
) (_1)n+1xn+1 e
rati :
0 e +1 (_ l)nxn

Simplify, and the series converges when

n

xe X

e

e

X
<l=2-1<-<1
e

< 1.

L’”+1

= —¢ < x < —e. When x = ¢, the series
becomes Y, (—1)*, which diverges. When
x = — e, the series becomes

> (=1)*"= > 17, which diverges. So the

interval of convergence is (—e, ¢).

HE 6 (5]

represents the sum of the areas of 7 rectangles

. The correct answer is (B).

1
each of width —. The heights of the rectangles

are the squares of the division points,

l, g, é,..., it l,allofwhichare

nn on n
between 0 and 1. Thus,
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1 1\’ kR EECR 77. The correct answer is (D).
)+ () :
e & n n Letu=lnx, du=—,x=1= =0, and

x
x=¢" = u=gm.Then

7 cos(ln x) 5 . o
do = cos u du= sin ul;
1 x 0

=sinm —sin0=0.

represents the area under the y = x* from

1
0 to l,or/ x2dx.
0

27. The correct answer is (C).

/ - 5x i . ) 78. The correct answer is (C).
—————————dx is an improper integral
5 (x+2)(x—=3) dy 7\ .
— =0.2y {1 — =) is separable and can be
e L dx 200
since —————— has an infinite ; i :
f(x) (x ¥ 2)(x = 3) integrated by partial fractions.
discontinuity at x = — 2, one of the limits of 200 dy=0.2dr
integration. Therefore (200 — )

1 1
o d
:/y er/200-—y 7

-2
S5x
= al
[3 x+2)(x_3)dxlsequ to

hm/ (x+2 (x— )

= /O.Za’t

In|y| —In|200 — y|

28. The correct answer is (E). y
=), 2 |
2 2 Ta= R o0y ‘
/ A g / RISl =0.2t+ ¢
: : Exponentiate and solve for y:
2 0.2¢
B o7 ey B y L0 200¢,e
_/1 e (e ) dx 200_}/ :>y__—l—|-cze°'2”
200
2 ory=

(1/6‘2) =02t 1 ] :
Since the rumor begins with two people,

) ) 200¢, o 1 Jy 1 99
— CH — — ——y S 5
LA T+e 2799 ¢
-2 14 1 8 200
so y = —————. Evaluate at = 30,
996—0.2r+ 1
. 200

76. The correct answer is (A).
If f(x)=~/x*—x, then
1
=1 () (35" - 1).
Evaluating at x =2,

F@)= % -2 (12-1)

1
=3 6)"*? (11) ~ 1.11046.

79.

The total number of people who have heard
the rumor after thirty days is about 161.

The correct answer is (E).

i cos2(2+h)—cosd d (cos(Zx))
h—>0 /7 dx

= —2sin(2x) 'xzz

=1.514




80. The correct answer is (A).

81.

82.

The area under the curve y =3x* — kx+1
bounded by the lines x=1and x =2 is

2
k
A=/ (3x2——/ex+l) dx = x> — Exz—l-x
1

snfin s 2 olem s B

= (2 22 +2) <l 21 +1>
k

~ao-3m- (2-2)

Since the area is known to be —5.5,

2

1

set A=8 — %k——— — 5.5 and solve:
3
—Zk=-55-8= —13.
> 5.5 3.5
é—%/e: —13.5 =% £=9.

The correct answer is (C).

ar
= kP is separable, so FdP k dt can be

integrated to In | P| = k¢ 4+ C. Exponentiate
for P = ce*. Since the population increases

23% in 12 years, 1.23 = 1412

In1.23
12

~ 0.0172511808 ~ 0.017.

=1nl123=Inl1+12k= k=

The correct answer is (C).

1 tog
/ csc3x dx = / - dx
1/2 1/2 $in 3%

Use the [/ntegral] function on your calculator
to find the integral is &~ 0.90571039.
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83. The correct answer is (D).

IfF(x):/ «/sin t dt. Then

0
F'(x) =4/sin x,
so F'(0.2) =4/sin(0.2) ~ 0.4457.

84. The correct answer is (A)
Step 1. Begin by finding the first non-negative
value of # such that »(z) = 0. To accomplish
this, use our graphing calculator, set
91 = sin(x* 4+ 1) and graph.

F6- | F7-
Tools Zoom Trace Regraph Math Draw | Pen

AMAMAAA A /\/\ ANANAA ML

WA A AVARERVAR AL

MAIN RAD EXACT FUNC

Use the [Zero] function and find the first
non-negative value of x such that y; =0. Note
that x = 1.46342.

Step 2. The position function of the particle is

s(p)= / v(¢)dt. Since 5 (1) =5, we have

1.46343
/ v(2) = 5(1.46342) — s5(1). Using our
1

1.46342
calculator, evaluate sin (x2 4+ 1)dx and

obtain 0.250325. Thlerefore, .250325
=5 (1.46342) — s5(1) or .250325

= 5(1.46342) — 5. Thus, 5(1.46342)
= 5.250325 = 5.250.
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85.

86.

87.

88.

The correct answer is (D).
Rewrite: y = sec*(3x) as y = [sec(3x)]*
d
d—y =2 [sec(3x)] [sec(3x)tan(3x)] (3)
x
= 6sec’(3x)tan(3x)
d
Il =6@)(/3) =243
dx x=m/9
The correct answer is (C).
dy dy 8 4
If2x— —7=1 = — =,
* dx ¥ = dx 2x x
4dx
Integrate dy = — to get

y=4ln|x| + C.xSincey:4.5 when x = 3,
4.5=4In3+ C = 0.106 = C. Thus,
y=4In|x|+0.106. At x =3.1, y =4.632.

The correct answer is (A).
The slope of the tangent line to y = e
d
is d_y = — 2¢7%*. The slope of the normal
x

. . . 1 e

is the negative reciprocal, m = =—.
272 2

2(1.158)
When x=1.158, m= ~ 5.068.

The slope of the normal line is approximately

5.068.

The correct answer is (D).

The volume of the solid generated by revolving
about the x-axis is

/2
V= / (sin x + cos x)’dx.
0

. 2 ) i v
Since (sin x + cos x)° = sin® x + 2 sin x cos x

+ cos® x =1+ 2sin x cos x

=1+ sin2x,

/2
V=m / (1+ sin2x) dx. This integral is
0

/2

1
=7 |x — —cos2x
2 0

[(m 1 1
=7 — ——cosm )] — | 0— =cos0
A2 2 2

EAPEY NP
= |=+=-+=| =~ 8.076.
272" 2

89. The correct answer is (A).

The absolute minimum of f(x) = In(3x) +
cos x on the closed interval {%, T } . First find

the relative extrema of f(x) = In(3x) + cos x

37

on |—,m|.

2

Set the derivative
1

f'(x)=— —sinx=0and
x

1

v
—=sinx = x=1.1141571 < 7 (not in the
x

interval) or x = 2.7726047.
-1

f(%)=— —cosx = [ is positive at
x

x =2.7726047, indicating a relative
minimum. f(2.7726047) = 1.1857067, so the

relative minimum is approximately

(2.773, 1.186). Checking the endpoints of the
ierver, f(%) —1.550 and f(7) = 1.243.

Therefore the absolute minimum is
(2.773, 1.186).

. The correct answer is (D).

The position of the particle is

y(@)= 5# — 9# + 2¢ — 1, and the velocity is
v(2) = y'(t) =15¢ — 18¢+ 2. At the moment
the particle changed direction, its velocity was
zero, so 15 — 187+ 2=0. Solving tells us
that the particle changes direction twice, first at
t &~ 0.124 and later at #=1.076. Taking the
first of these, and evaluating the position
function, y & —0.881. At the moment when
the particle first changes direction, its position
is (0, —0.881).




91. The correct answer is (A).

Use the intersect function to find that the
points of intersection of y = cos x + 1 and

y=2+2x — x* are (0, 2) and (2.705, 0.094).

The area enclosed by the curves is

2.705
/ [2+2x—x2—(cos x+l)]dx
0

3 2.705
— 2 _— i_ ———1 ~
=x+x sin x ~ 3.002.
3 0
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92. The correct answer is (E).

Use the ratio test for absolute convergence.

(x_3)n+1 nZ

(n+12  (x—3)

lim

n—>00

(x —3)n?
(n+1)2

2
- 1x—3!££r3: (n—?—l)

= |w=3]

= lim

n—00

Set|lx—3|<1=>-1<(x—-3)<1
= 2 < x < 4. At x =4, the series becomes

o 1 C i e
> = which is a p-series with p =2. The
7

n=1

series converges. At x = 2, the series becomes

(1)

>, — which converges absolutely.

Thus, the interval of convergence is [2,4].
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Solutions to BC Practice Exam 1—Section Il

Section II—Part A

4
1. (A) Q: x+1;
dx dZy .
2
Q92| 2D+1_9

dx |, 2(4) 8

Equation of tangent line:

y—4=-Z—(x—2)ory=§(x—2)+4.

(B) f(2.1) :3(2.1 —2) +4~ 95';—9+4

~ 4,1125 ~ 4.113
(C) 2ydy=(4x+1)dx

/Zydy: /(4x+l)dx

=2+ x+C; f2)=4
42=22"424+C=c=6
Thus, y*=2x*+x+6or

y= £ +/2x*+ x + 6. Since the point

(2, 4) is on the graph of f,
y=+/2x*+x+6.

D) y=+/2x>+x4+6

£@2.1) =1/22.1)7 +2.14+6=416.92
~ 411339 ~ 4.113

2. Given f(0)=1, f'(0)=6, f"(0)= — 4, and
£7(0) = 30.

(A) The third-degree Taylor polynomial for f
about x =0 is
fO , fO , fO,
TR TR T
f///(O) ,
ko

flo) =

—4 30
R 1+6x+7x2+zx3

A1+ 6x — 2x° +5x°.
To approximate f(0.1):

£(0.1) &~ 14 6(0.1) — 2(0.1)* + 5(0.1)
~ 1+40.6 — 2(0.01) + 5(0.001)
~ 1+0.6 — 0.02 +0.005
A 1.585.

(B) The sixth degree Taylor polynomial for
g ylor poly:
g2(x) = f(x*), about x =0, is
gx) = f(=*)
—1+6() — 2 +5()
g(x)=1+6x"— 2x% +5x°.
(C) The seventh degree Taylor polynomial for

h(x) =/ g(2) dt, about x =0, is
0

ly(x)=/ (1+68 —2¢ +5£°)dt
0

6 2. 5.7
b (x) = i s P el et
(x) {t+3 5 +7t 0
5

2
h(x) =x+2x° — ;xs + ;x7.




dy 2
3. Given the differential equation e B
dx 3
(A) Calculate slopes.
y=—2jy==1y=0=1jy=2
x= -3 4 2 0 -2 —4
8 4 8
g= —2|7 2 - o A
3 3 3 3
4 2 2 4
p = = <y Y Y [
3 3 3 3
x=0 0 0 0 0 0
4 2 2 4
x=1 —— —— 0 . =
3 3 3 3
8 4 8
x=2 — —— 0 — -
3 3 3 3
x=3 —4 -2 0 2 4
Sketch the slope field.
\\ NT7//
\ il it P4
77 +5N\\
//7TN\N
2xy
(B) £(0.1) = f(0) +0.1 —=
3 x=0,y=2
—240.1(0) =2
dy
£02) = £0.1) +0.1 2
dx x=0.1,y=2
=2+0.1 iy
= 13
0.04
=24+ —=2.013
3
dy
£(0.3) = £(0.2) +0.1 2
dx x=02,y=2013

=2.013+0.02684 = 2.03984
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a’y_ny
© 2773

1 2
—dy=—xdx
J 3

1
l a2
n |yl —3x + ¢

= Czé’xz/a

According to the initial condition,
2=¢,6"? = ¢, =2, so the particular
solution is y = 2¢*/%, Evaluate at x = 0.3
and #(0.3) =297 = 2.9
2.06091.

Section II—Part B

4. Given x =2(f — sin6) and y =2(1 — cosf):

d d
A) a—ig =2(1 — cosf) and d—g =2sinf.
Divide to find
dy  2sinf sin 6
dx  2(1 — cos@) 1 —cosf’

(B) At0=m, x=2(mr —sinm) =27,
y=2(1 — cosm)=4, and
dy

The tangent line at (277, 4) is horizontal,
so the equation of the tangent is y = 4.

sin 7T
=0.

1—cosm

(C) AtO =27, x =227 — sin2w) =4,
y=2(1 — cos2m) =0, and
dy

dx|,_,, 1—cos2m
derivative is undefined, the tangent line at

in 27 0
e = —. Since the

(47, 0) is vertical, so the equation of the
tangent is x = 47.
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(D) i
L:/ V21 = cosO)] + [2sin6]> 46

21
:/ \/4(1 — 2 cos O+ cos?0) +4sin* 6 O
0

21

:/ \/4——8c059+4c0520+4sin29d9
0
27T

:/ V4 —8cosO+4d0
0
2

=/ /8 — 8cosO 40
’ 2

=2\/§/ ~1—cos8 46

0

5. See Figure DS-18

y A y=x

=2

Figure DS-18

(B) Volume of solid == (x3 )de
0
[x7r 27(m)
=T | — =
Z By 7
1287
i

©

(D)

6. (A)

(B)

©

n/ (xa)zdx:_l_(128n>
: 2\ 7

|:x7 } “ 64w md 64w
- - ) _
0

z

.
bl b

7 7 7
d=64=2% a=2%
Area of cross section = (x°)? = x°.

Volume of solid
2

¥ 4 128
=/ xodx= x_:| =—
o 7 1o 7

flx)=xe*
f/(X) = er + x(ez") (2) = gz" -+ 2x€2x
= e*(1+ 2x)

Set f'(x) =0 = ¢**(1+ 2x) =0. Since
e >0,142x=0= x= — 0.5.

f(x)=e* +2xe*
F"(x) = e*(2) + 26> + 2x*(2)
=26 4+ 2¢% + 4xe**
=4e* + 4xe*
=4¢*(1 + x)
Set £"(x) =0 = 4¢*(1+ x) =0. Since
e >0,thusl+x=0o0r x= —1.
lim xe* = 00, since xe** increases
without bound as x approaches + oo.

. , X
lim xe* = lim —. As x — —09, the
x—>—00 x>—00 e—2x

numerator — —00. As x — —09, the
denominator ¢ %* — 0o. However, the
denominator increases at a much greater
rate, and thus lim xe¢** =0.

x—>—00



(D) Since as x — 00, x¢** increases without

bound, f has no absolute maximum value.
From part (A), f(x) has one critical point
at x = — 0.5. Since f"(x)=e**(1+2x),
f'(x) < 0forx < —0.5and f'(x) >0
for x > —0.5, thus f has a relative
minimum at x = — 0.5, and it is the
absolute minimum because x = — 0.5 is
the only critical point on an open interval.
The absolute minimum value is

1
-0.5 2(=0.5) — __ )
¢ 2e

(E) fx)=xe”, a>0

f’(x)ze”"-l—x(e“")(a):e“—i—azxc’“
= (14 ax)
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Set f'(x)=0= ¢ (14+ax)=0or
1 1

x=——Ifx < ——, f'(x) < 0andif
a a

1 1
x>——, f'(x) >0. Thusx= — — is
a

the only critical point, and f has an

absolute minimum at x = — —.

i 1 ()‘Z 1
r(-3)=(-2) =2

= — —. The absolute minimum value of
ae

1
Fig——

ae

forall 2 > 0.




