BC Calculus — Section I — Multiple Choice — Part A
30 Questions — 60 Minutes — No Calculator

1. J(lnx)2 dx =

A (Inx)’ i B x(Inx)’ i
3
C. x[(Inx)’=2Inx+2]+C D. x| (Inx)’ ~2Inx+2+C|

2. The formula of the linear approximation for f(x)= Yx atx=8is:

12 6 12 IR YL

3. Consider the following two statements: What words describe when they are true?

i. If the sequence {q, } is convergent to zero, then the series )" g, is convergent.

n=1

ii. If the series )" g, is convergent, then the series {a, }is convergent to zero.

n=1

A {i. always B {i. always c {i. sometimes D, {i. sometimes

ii. always ii. sometimes ii. always ii. sometimes
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ax’ +x* —4,x<?2 ) )
4. If f(x)= , where a and b are constants, find the value of a that makes f differentiable.

b(x-3) +4x,x22

A4 B.4 C.-4 p. =%
7 7
5. If f(x)zln\/3 sinx, ﬁndf’(x).
A. ltanx B. l(:o'[)c C~ lCSC)C D. &x]ﬁ
3 3 3 (sinx)

6. Two particles, m and n, are moving along a straight line for 0 <¢r<4
with speeds as shown by the two graphs in the figure to the right. T Speed particle m
What is the largest possible difference of velocities between the two
particles at any time #?

A. 6 B.7
C. 10 D. 11
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7. A particle moves along the curve defined by its velocity vector v(¢)=(4+4cost,(27 —t)(—sint)) for
0 <t <2m. What are the acceleration vectors of the particle at the times(s) when it is stopped?

L (0,7) IL. (0,-27) 111. (0,0)

A.Tonly B. Il only C. III only D. I and II only

0

8. Find the arc length of the spiral » = ¢*® as @ runs from negative infinity to zero.

A.ﬁ 3.5_1 C. 5 D. o

2

9. For the equation xcosy+ ycosx = a where a is constant, find ay .

dx
—xsin COsy — xsin sinx sinx — cos
A, XSy B, £osy—xsmy c. -2t p, A0Sy
sinx sin x siny cosx— xsiny
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10. The function f'is differentiable and non-linear for -5 <x <5, and F(-5)= 1 and f£(5)= _l. For some &
f 2 ! 2

where —5 < k <5, which of the following must be true?

L f(k)=0 1L f"(k)=0 111 f’(k):—%

A.Tand II only B. I and III only C. Il and IIT only D. I, Il and III

11. An airline is upgrading the WIFI across its fleet of planes. On January 1, the rate of change of the number
of planes P that have upgraded WIFI is given by ? = 0.0001(3000P — 4P2) , where 7 is measured in
t

months. If P(0) =400, how many planes have been outfitted for upgraded WIFI on or after January 1 at

the time when the rate of change is a maximum?

A. 375 B. 400 C. 750 D. 3,000

12. If a particle moves along a straight line with velocity v(z)= (tsint)2 , find the average acceleration of the

particle from ¢ :% to = 3 .

AT B. C.2 D. 2n

N
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13. The graph of a twice-differentiable function f'is shown in the figure to
the right. Arrange these expressions from largest to smallest.

Lf=2)+r2) L f(=2)+1(2) L f7(=2)-71"(2)

AL IL I B.LIIL, II
C.1IL 11 D.1IL, I, T

14. 1f f(t)=ke ™", £(0)=2 and f(2)=0,find £.

A. In2 B. —In2 C.2

15. The graph of f(x) to the right. Which of the following is true?

L J%f(x)dx :j.f(x)dx I1. jf(x)dx:jf(x)dx

I11. Jf(x)dx =:rf(x)dx + jf(x) dx

0

A.Tand II only B. I and III only

C. I and III only D. I, IT and III

MasterMathMentor.com — BC CopyCatCalc -5 -

Version X




16. A particle moves along the x-axis with acceleration a(z)= —(123in e + 1) . If the particle has velocity 12e

at ¢ = 0, describe the motion of the particle at = 7.

A. moving right, speeding up B. moving right, slowing down
C. moving left, speeding up D. moving left, slowing down

17. The function f'is differentiable for all real numbers. The table to the right gives values

of the function and its derivatives atx =5 and x =—2. If f~' is the inverse function of x | f(x) | £'(x)
/. find the equation of the tangent line to the graph of y= f~'(x) atx =5. _52 —56 3
A y+2=1(x—5) B. y+2=_—l(x—5)
3 4
C. y—5:l(x+2) D. y—5=_—1(x+2)
3 4

18. Let f be a function having derivatives for all orders of real numbers. The 4" degree Taylor polynomial for f

about x = -2 is given by Bt(x):—g—%(x+2)2+k(x+2)4aWhere k#0.If f(4)(_2):2?”,ﬁndk.

A 16 B. ~ c. = D, 3¢
T T
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19. Charles works out with free weights and does curls for 3

minutes. His rate R of curls per minute is given at time(min) 0]05]1]15/2]3
selected times in the table to the right. Which of the R(curls/min) 301351402518 112
following must be a true statement?

I. After 1 minute, his rate of curls per minute is constantly decreasing over the next two minutes.
II. At¢=0.75, the instantaneous rate of change of R is approximately measured to be 10 curls/minute.
III. Between minutes 1 and 2, R is changing faster than it is between minutes 2 and 3.

A.Tonly B. Il only C. III only D. II and III only

) [tan7t(2z_l)J(x—4)2"

20. The function f is defined by the power series 2

for all real numbers x. Describe

n!
n=1
the behavior of the curve.
I. Rootatx=4 II. Relative minimum at x = 4 II1. Relative maximum at x = 4
A. Il only B. III only C.Tand II only D. I and III only

21.If f is the function shown in the figure to the right and g(x)= f (xz) with x >

0, for which values of x is g’(x) =07

L x=0 L x=+2 . x=2 AT
A.Tand II only B. I and III only i
C. II and T only D. I, II, and III

MasterMathMentor.com — BC CopyCatCalc -7 - Version X




22. A particle moves along the curve y = xe* so that its x-coordinate y
increases at the rate of 0.25 units per second as shown by the figure to
.2 B

the right. How fast does the area of triangle ABC change in units when
sec

2
A. 4¢° B. 2¢? C. ¢* D. % L )

oo

23. For what value(s) of p does the infinite series Z% converge?
P

n=1

5
L p=— II. p== II. p=1
p 5 p 6 p

A.Tonly B. Il only C. III only D. II and III only

24. The shaded region in the figure to the right is the base of a solid. The
cross section of the solid at any value x units from the origin is a
rectangle whose height is f(x). Find the expression representing the

volume of the solid.

A f(6-29 7 (x)ax B. [x(6-2)f(x)ax
C. 4J(3—x)f(x)dx D. 2Jx(6—2x)f(x)dx
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25. Match the differential equation with its corresponding slope field.

d 2 d
L oY II. —y:—x2y
dx x dx
Graph P Graph Q
[ e A e T T T r
T AR L R A A | \\‘\‘l3"'|1// /7
AV AV DA A A N T
AV AV A A A | NN Y
| R Y a4 R /11 AR 7 s - ~
1 <~~~ and
| Y I Y B2 R A e B | _ /o e e — ]
\\\\\ :
TN RN e M
‘\\\\\4_-»_\\\\\‘ \\\\\\-u\--l/////,
[ N e A S S W \\\\\\.21__://’//’
VN N N T T T S N N L ) \\\\\\l':;::/f
VUV N N T T TN N L ) Vv vy gl r
VLN N N =, = S Vaaou e
I:R I:P I:P
A II=Q B. I=Q C. I=R
=P =R m=qQ
) . . t+3
26. A particle moves along the x-axis with velocity v(f)=———
t"+6t+5
from¢t=0to ¢t =4.
In3 1 In15
A —= B. —1n9 C. —=
4 2 4

27. The functions f'and g are differentiable for all real numbers. The
table to the right gives the values of the functions and their first
derivatives at selected values of x. Let 4 be the function given

g(=x)
by h(x)= J. f(#)dt . Find the value of h’(1).

A. -8 B.8 C.2
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. Find the average velocity of the particle

D. ;[21n5+1n9]

x | f(x)] f(x) | 8(x) | &(x)
-1| -3 -2 0 4
0 2 -1 -2 -3
1 5 3 3 2
D.-2
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28. Let f(x) be the solution to the differential equation % =y’ —xy with £(1)=4. Use the 2" degree Taylor
X

polynomial for f'about x = 1 to approximate f(1.5).

A9 B.9.5 C.20 D. 30

29. The graph of f’(x), the derivative of f, is shown in the figure ED
to the right. If f(—2)=—4, then f(4)=

A.-14 B.5 C.6 D. 10

30. Find the equation of the tangent line to f(x)=cos™ (sin_1 x) atx=0.

A. yzg(x—l) B~y=§(x+1)

C.y=—x D.y:%—x
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BC Calculus — Section I - Multiple Choice — Part B
15 Questions — 30 Minutes — Calculator Allowed

1. A particle moves along a horizontal line with velocity function given by v(r)= cos(ln(tz)). Fort=1,1=2,

and ¢ = 3, at which times is the particle speeding up?

A.t=1only B. t=2 only C.t=3 only D.t=1and 2 only

2. Five minutes (¢ = —5) before it opens, a doctor’s office begins taking calls
for appointments, promising it will respond in the order that they were c) B
called in, starting at the time the office opens, ¢ = 0. The number of people P a 1
calling in at time # is shown by the dots on the graph to the right. This T

25,@

Calls

ful’lCthH IS modeled by C(l‘) — %(t3 + 5l2 + 101_ + 50)’ _5 S t S O . Wthh Of /,"/ 10 T

the following statements are true?

-4 3 2 El
' } 1 H
+ t t

97,

I. 25 people call in at the moment the office is open. B

II. The average rate of calls is 5 calls per minute.
III. Approximately 89 people have called in over the 5-minute period?

A.Tand II only B. I and III only C. Il and IIT only D. I, II, and IIT

3. Consider the differential equation ? = —y* with initial condition f(1)=-1. Find the Euler approximation of
x

£(0) using two equal steps.

A.-1.125 B.-0.375 C.-0.625 D. 0.125
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4. A carpenter is putting wood down on a dance floor in the shape of a regular //\ ~—
decagon (10-sided figure) He uses 2-foot planks of wood but must use a one- \
foot wide plank on the right to complete the decagon as shown in the figure
to the right. He uses trapezoidal planks using the sides, measured in feet,

shown in the figure. If the true area of a dodecagon is A = %sz J5+25 A ol oul ol ol 4l o4

where s is the side of the dodecagon, what is the error in square feet between
the true area and the approximate trapezoidal area.

A.15.1 B. 20.6 C.23.0 D.29.2 /
\

<] >

5. If k is a positive integer, k*is also a positive integer. If the region bounded by f (x)= Jx, the x-axis, and the
two vertical lines representing the square of two consecutive positive integers, what is the volume if that
region is rotated about the x-axis?

A. g[(k+l)2—k2} B. g[(kﬂ)“—k“}
C. %[(k2+1)2 —kZ} D. %[(k2+1)4—kq

6. Let f be a function having derivatives of all orders for x > 0. Selected values of fand its first three
derivatives are indicated in the table below, The function f'and these three derivatives are increasing on the
interval 0 <x < 2. Find the Lagrange error bound for £(0.8) using the 2"¢ degree Taylor polynomial for

aboutx = 1.
x| flx) | f(x) | f7(x) | F7 ()
0 4 3 16 20
1 8 9 32 60
21 15 25 57 96
A. 0.080 B. 0.480 C.0.128 D. 0.768
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7. Warren owns X shares of stock W worth $5.00 a share, while Mike owns X shares of stock M, also worth
$5.00 a share. In a month, the value of Warren’s stock increases by 10% continuously while the value of
Mike’s stock decreases by 10% continuously. At the end of the month, which statement is correct about the
amount of money Warren makes and the amount of money Mike loses?

A. Warren makes the same amount of money that Mike loses.

B. Warren makes more money than Mike loses.

C. Warren makes less money than Mike loses.

D. Determining whether Warren makes more money than Mike loses is dependent on X.

8. If the position of a particle on a vertical line is determined by s(t) =4 —3cos2t, 0< ¢ < m, what is the

maximum acceleration of the particle?

A. 36 —12 B. 247 +12 C.12n-12 D. 67

9. A circle with radius r is inside a square with side s as shown in the figure to
the right. The lengths s and » are changing in a way such that the area of the
shaded region is not changing. What is the rate of change of s with respect
to r?
AL B. =
Ts r
S r Ky
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10. A particle moves along the cycloid defined as r(7) = <t —sint,2 — cost>. At
what value of ¢ will the non-zero-velocity and acceleration of the particle be
orthogonal (perpendicular to each other)?

Ct=nm D.t:3—ﬂ

A t=0 B.:="
2 2

11. Find the perimeter of Region R whose region is bordered by
f(x)=sinxcosx+1, x =0, x = r and the x-axis as shown in the figure to the

right.
A.2.828 B. 3.820
C. 8.283 D. 8.962

12. The graphs of y=cosx and y=¢"* are shown in the figure to the right on
the interval [0, 3]. Find the area of the shaded region.

B. 0.264

A. 0.236
D. 1.253

C. 0422
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13. Find the 6" degree term for the Taylor series for cos\/; —sin2x? about x = 0.

A. ﬁxé B. —ﬂx6 C. —ix6 D. Lx(’
24 24 3

14. In a supermarket, the refrigerated shelves contain 60 gallons of milk when the store is opened in the
morning. Over the next 6 hours, the shelves are restocked and shoppers also take milk from the shelves and
put it in their shopping carts. Over that period of time, the rate of change of the amount of milk on the
shelves is given by r(¢) = —40 + 61 +8¢* —1.5¢", where 7 is measured in hours and r(¢) is measured in

gallons of milk per hour. Which of the following gives the change in gallons of milk on the shelves when
the amount of milk on the shelves is increasing?

3.898 3.898 5.090

A. J r(t)dt B. 60— J r(t)dt C. j r(t)dt D. 60+ j r(t)dt

0 0 2413

15. A particle moves along the y-axis with velocity v(t) , t measured in

seconds, on the time interval 0 <7 <9, as shown in the figure to the

right. How many seconds pass between the particle reaching its high
point and reaching its low point?

A. 9 seconds
C. 6 seconds

B. 8 seconds
D. 3 seconds
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