APCalculusTest01

1. The function fis given by f (x) =
3x' — 2x" + Tx — 2. On which of

the following intervals is F de-
creasing?

(A) (—o=,)
(B) (—o=.0)

(©) ,m]

> (o}
® (o

2. What is the area under the
curve described by the paramet-
ric equations x = sinf and y =
cos’t for 0<t<%7?

(A)

[ =t

=] e e T

(B)

T | T e

(&)

(D)

(==

4
(E) 3

3. The function fis given by flx) = 8x°
+ 36x° + 54x + 27. All of these state-
ments are true EXCEPT

(A) —% is a zero of £

3

(B) ) is a point of inflection of £

3
(C) 3 is a local extremum of £

(D) 3 is a zero of the derivative
of £

(E) fis strictly monotonic.
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4. jxlnx dx =

A) X In x +X 4
2 4

=]

(B) %{21nx—|}+£‘

(C) %{xlnx—2+ﬂ}

7

(D) xlnx—XT+C

(E) (Inx) £+C

X 4

5. Let h(x)= |n| glfx}|. If g is decreasing
for all x in its domain, then
(A) his strictly increasing.
(B) his strictly decreasing.
(C) h has no relative extrema.
(D) both (B) and (C).

(E) none of the above.

QUESTIONS 6, 7, AND 8 REFER TO THE
DIAGRAM AND INFORMATION BELOW.

L

N

The function f is defined on [0,7]. The

graph of its derivative, f, is shown above.

The function £ is defined on[0,7].The graph of its derivative > f' is shown

above.

6. The point (2,5) is on the graph of y =
f (x). An equation of the line tangent
to the graph of fat (2,5) is

(A)y=2 (B)y=5 (C)y=0 (D)y=2x+5 (E)y=2x-5
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7.How many points of inflection does the graph y=f(x) have over [0,7] ?
(A)0 (B)1 (C)2 (D)3 (E)4

8. At what value of x does the absolute
maximum value of foccur?

(A)1 (B)2 (C)4 (D)6 (E)7

9. '[Ig{xzf ]dx -

A E2+9
(A) 5

B) -9
(B) 5

[C} e+ 7

[D] e + 8

(E) € —4

10. The function f given by flx) = 3x° —
4x* — 3x is increasing and concave
up over which of these intervals?

€ (=11

2
(D) {ﬁ‘“]

(E) (1,)
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11. If y=2xy-x?>+3 > then when x=1 > % =
X
2
(A)-6 (B)-2(C) -5 (D)2 (E)6

12. The length of the curve described by
the parametric equations x = 2 and
y=twhere0<t<1is

@ 2
®) 5
© 5
®) U5
(E) 3

13. What is the average value of flx) =
3sin®x — cos®x over [D% 7

T

(A)0 (B)1 (V2 (D)3 (B)

14. Let fbe defined as

-
ﬂ:x} = %I';-F kx, X< 1
Inx, x=1

LS

for some constant k. For what value
of kK will f be differentiable over its
whole domain?

2

(A)-2 (B)-1 (C) 3 (D)1 (E)None of the above
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15. What is the approximation of the
value of & obtained by using a
fourth-degree  Taylor polynomial
about x = 0 for &7

A) 14342+ 2.2
2 2 8

(B) 1+3+9+§

(C) 1+3+€

9 9 27
(D} 3—;4‘——?

2 2
(E) 3+9+§

16. jﬁfghafx -

(A) X9 — 9% + Bx— 2) + C

(B) gi-‘[zxj— 252 —i1+i]+£‘
3¥ 79

(C) 3&‘[215 Y S i)+ c
9 37779

(D) %eh(‘}x} —0x? _6x— 2) +C
2 0.3 2
(E) Ee [‘}x —Ox +61—2)+C

17. If fix) = secx, then F(x) has how
many zeros over the closed interval

[0,27]?
(A)0 (B)1 (O)2 (D)3 (E)4
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18. Consider the region in the first quad-
rant bounded by y = ¥ over [0,3].
Let [, represent the Riemann ap-
proximation of the area of this region
using left endpoints and three rect-
angles, K; represent the Riemann
approximation using right endpoints
and three rectangles, M, represent
the Riemann approximation using
midpoints and three rectangles, and
T, represent the trapezoidal approxi-
mation with three trapezoids. Which
of the following statements is true?

3

(A) R3{?§{Jﬂxzdx{M3{L3

3 7

(B) %{M;{I}{RE{JDX‘dx
3 2

(C) Mg{L;::LI‘dX{I}{R;
3 2

(D) %{M;_{Jﬂx‘dx::@::?ﬁ

3
(E) quMj{J‘ﬂxzdx::E{Rj

19. Which of the following series con-
verge?

(A) I only
(B) II only
(C) III only
(D) T and 11
(E) I and III
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20. The area of the region inside the po-
lar curve r = 4sinfi but outside the

polar curve »—=2.2 is given by

(A) z[

Imf4 (

4sin®6 —1)do
(B) 1[“4{451119 zq")cm
(©) [ (456~ 22)as
(D) 1™ (16sin%6 - 8)do

(E) 3] (4sin*0 ~1)de

21. When x = 16, the rate at which x¥** is
increasing is k times the rate at

which '\.f'; is increasing. What is the
value of &?

1
s (B)S (C2(D)3 (B8

22. The length of the path described by
the parametric equations x = Zcos2f
and y = sin’f for 0 £ £ < 7 is given by

(A) l';r V4cos® 2t +sin’t dt

(B) [;JESj_nrmst —4sin 2t dt

(C) [;\{4 sin“tcos ¢t —16sin” 2t di

(D) [;u’rilsi.ng 2t +4sin" fcos ¢ dt

(E) [; V16sin 2t + 4sin’tcos’ ¢ dt
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23. Determine the interval of conwver-

3 _ 9 R+l
gence for the series Z g]

n=0 nn..-

@ -t<xs<l

B) -f<x<l
(€) —%ﬂ_:xﬂil
(D) %ixil

m]—%ixi—l

{ } (3x + 4)(2x

(2x= ':"I_H has a horizontal

asymptote at x =

(A)% (B)% and —% ()0 (D)—% and % (E)None of the above

25.

NN R
NN PR~ —

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

WY o1ix BYoxy OXXY 0¥y x mP-yn

dx dx dx 2 dx dx
26. j a g =
(A)> (B)10e* (O (D)2 (E)Se

e e
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27. The population P(f) of a species sat-

isfies the logistic differential equa-

tion ‘;‘? = ?P(ﬁ— W] What is
lim P (t)?

f—oa

(A)100 (B)200 (C)300 (D)400 (E)500
28. 1f Y a (x—c)" is a Taylor series
n=0

that converges to flx) for every real x,

then f(c) =

(A) 0
(B) n(n — 1)a,

© ¥ na, (x-c)
=0

D) Y a,
r=0

(E) Ya(n-1,(x—c)"
0

29. The graph of the function repre-
sented by the Taylor series, centered
atx=1,1—-(x—-1)+(x—1)°— (x
— 1)+ ...=(- 1)"x - 1)"inter-
sects the graph of y = e at x =

(A)-9.425 (B)0.567 (C)0.703 (D)0.773 (E)1.763

30, If f is a wvector-valued function de-
fined by fif) = <cos°f. In =, then
() =

—2costsinf —>

B) (2cost. _>

(D) 2cos” t+2sin” r—i}

-
(
(© <zmsf sin. 1)
-
-

®) (2- }
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31. The diagonal of a square is increas-
ing at a constant rate of \/2 centi-
meters per second. In terms of the
perimeter, F, what is the rate of
change of the area of the square in
square centimeters per second?

J2P 4P P
e (B)ﬁ (©)2pP (D)P (E)E

32. If fis continuous over the set of real
numbers and [ is defined as

f{x}=% for all x # 2, then
fi2) =
(A)-2 (B)-1 (C)0 (D)1 (E)2

(A)

33. If 0= k< 2 and the area between the
curves y = ¥ + 4 and y = x° from
X=0tox=Kkis 5, then k =

(A)1.239 (B)1.142 (C)1.029 (D)0.941 (E)0.876

u]
34. Determine ay for the curve defined

dx
by xsiny = 1.

(A) _fany
x
(B) tan y
x
(C) secy—tany
x

(D) =e€¥
x

(E) 28
X
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35. If fly) = h(x) + gx) for 0 < x < 10,
=10
then | *(7(x)—2h(x) + 3)dx =

(A) 2] (g(x)=h(x)+3)dx  (B)g(10)-h(10)+30 (C)5(10)-h(10)+30-g(0)-h(0)

(D) _[ﬂm (g(x)-Al(x))dx+30 (E) jﬂm (g(x) - 2A(x))dx +30

36. Use a fifth-degree Taylor polynomial

centered at x = 0 to estimate &°.

(A)7.000 (B)7.267 (C)7.356 (D)7.389 (E)7.667

37. What are all the values of x for which

N 2)"
the series E [(I+ ) ] converges?
n=l

(nx";_'i")
(A) 3=x=<3
(B) -3=x=3
(C) -5=x=<=1
(D) -5=x=1
(E) -5=x=1

38. Let f{1}=|x2—4|. Let R be the re-

gion bounded by [, the x-axis, and the
vertical lines x = — 3 and x = 3. Let
T; represent the approximation of
the area of R using the trapezoidal
rule with 17 = 6. The quotient

L _
2, f(x)dx

(A)0.334 (B)0.978 (C)1.022 (D)1.304 (E)4.666
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39. Let R be the region bounded by y = 3
— X, y=x +1l,and x=0.If R is
rotated about the x-axis, the volume
of the solid formed could be deter-
mined by

A wf)((x*+1) - (3- ) )ax
(B) _n_[f((x‘"‘ +1) - (3- xﬂf)dx
© 2 (x(—2" - #* + 2))dx
o) = ((

(E) 2, (x(x° +2° - 2) i
10. Let fbe defined as

f(x) = {—xz, x<0

Vx, x>0

and g be defined as
=" fle)de for — 4 <=4,
gl)= [ 7(0)at for

Which of these is an equation for

the tangent line to gat x = 27

(A) 4x+3y=4J2+72
(B) 3242 -3y =-64-22
(C) 3242 -3y =64-22
(D) 3xv2 -3y = 64+2J2
(E) 4x+3y=42-56
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41.

¥y a b

x
Let g{x}=J f{f]d.t t, where a < x
a
< b The figure above shows the

graph of g on [a,b]. Which of the
following could be the graph of fon
[a.b]?

(A} (B} ) m

! ¥ e 5 ¥ a b ta &

42. The sum of the infinite geometric se-

. 4 ] 16 32 .
ries §+ﬁ+ﬁ+—]ﬂ5+ B

(A) 0.622
(B) 0.893
(C) 1.120
(D) 1.429
(E) 2.800
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43. Let fbe a strictly monotonic differen-
tiable function on the closed interval
[5.10] such that f{5) = 6 and f10) =
26. Which of the following must be
true for the function fon the interval
[2,10]7

[. The average rate of change of f
is 4.

II. The absolute maximum value of
fis 26.

1. £(8) = 0.

(A) T only

(B) II only

(C) III only

(D) T and II

(E) I, II, and III

44. Let Flx) be an antiderivative of flx) =
e*. If F{0) = 2.5, then F(5) =
(A) 150.413
(B) 11013.233
(C) 11015.233
(D) 22026.466
(E) 22028.466

45. The base of a solid is the region in
the first quadrant bounded by y =
—x° + 3. The cross sections perpen-
dicular to the x-axis are squares.
Find the volume of the solid.

(A) 3.464
(B) 8.314
(C) 8.321
(D) 16.628
(E) 21.600
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1.D 7.C 13.B 19.C 24. A
2.C 8.B 14. E 20.D 25. C
3.C 9.C 15. A 21. D 26. C
4. B 10. E 16. E 22. E 27. E
5.C 11. E 17. D 23.D 28. A
6. B 12.D 18. E

29. B 33.A 37.D 40. D 43. E
30. D 34 A 38. B 41. A 44. C
31.E 35.D 39. D 42. C 45. B
32. D 36. B

p.593~602 ANS p.605
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