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(5thX)
1. If y = sin’x, thcn 2 5(&,\)() 5 ‘X

(A) cos>x B) 3 cos®x < 3 sin’ x D) 3 sin® xcosx Eﬂ sin® xcosx

2. The position of a particle moving' in the xy-plane is given by the parametric equations x

t)=1 - 3t2/ and
y(t) — 12¢ — 3¢2. At which of the following points (x, y) is the particle at rest? -

{A). B) (-3,6) ©) (-2,9) ®) (0,0) ® (3,4)
el o A 49 |
rests Gt G0
%Z'/ét-::o 1z ~bt==

ddzz xéw”@Jfgz*”

&w@
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A

(2,5)

.

Graph of f

4
3. The graph of f is shown above for 0 < x < 4. What is the value of Jo f(x)dx? = area

A -1 0 <) 2 (D) 6 ®E) 12

gAY —b =0

' Pnauthorized copying or reuse «il
any part of this page Is lllegal. ‘ GO ON TO THE NEXT PAGE.
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4. Which of the following integrals gives the length of the curve y = Inx fromx=1to x=27

PUFse [(Ems et
® [(1+L)a z ) =x
© [+ & as g ‘de

o [N @ o

(B) j12(1 + (In x)*) dx

. o0 n
5. The Maclaurin series for the function f is given by f(x) = Z (,~ %) . What is the value of f(3)?

. ; n=0
| . 3 4 13
@ -3  ® -3 ‘(C> (7 ™  ®4
. 2 3 h _ _ 43 (f‘i‘vo “‘”VMW-":
z (“q) 15 geomcic v C= T S
vi=o ‘ : w
: A : A - fBY -
Ao Sum o4 T 4z ( ‘lﬁ) =
l- ‘
' ‘ g
"~ ‘ _c;‘);‘ mmg-;-mw. S “K :;
e A L
i
lmauthorized copying or reuse il
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‘ . .
6. Using the substitution u = x* =3, I_lx(xz' - 3)5 dx is equal to which of the following?

?.(A)’QIBMS du U=x=> x=~) =Y
13 A =Zy u= (-3 wz () —3
(B) j W du X e b
) : Adu=2 A = -2 = ﬁﬁ‘
: 1¢13 5 . 3 - -
©\3] du Ydiem SAu
4 s 1%
174 s 5
® 5[ v du
7. If arcsin x = In y, then % = \”'fl‘\c'ﬁ“ AE@QQW{"M
|y ' 4 Lams%kj = ﬁ‘;‘g [/éftﬁj
i W e R _
= TR
B 2 ' —
) V1 - x? =X
© e o o
(D) earcsinx )
- in x
®) 1+ x*
lUnauthorlzed copying or reuse of . :
any pavrt of this pége is llegal. Go ON To THE NEXT PAGE. |
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¢t (hours) 4 7 12 15
R() 65 | 62 | 59 | 56
(liters/hour)

8. A tank contai@f)ﬂldi“t;; of oil at time ¢ =@s. Oil is being pumped into the tank at a rate R(z), where R(?)
is measured in liters per hour, and # is measured in hours. Selected values of R(t) are given in the table above.

Using a right Riemann sum with tlggg,suhir_ggr_vgls and data from the table, what is the approximation of the
' numbcr of liters oF il that are in the tank at time 7 = 15 hours? .

gx(‘é)wi64.9 (B) 68.2 @14.9 (D) 116.6 (B) 1182

(Oegnin R .#[;(2 CAX = e

Al + 62« 3 8.k

[202] * sa 5?2 As
» =

e TS, i,
[ar) 1= sk Tig Lso =[]
o | O '

9. ‘Wh'i_ch of the following series converge?

ol = nl & il
I. —_ 1. —_ .- '
. ;:1"! %nloo Zi (n)(an)(n+3)

(A) Tonly. (B) II only ' (C) I only I and III only (E) 1, I, and I

o2 3N v : \ : &9 j"ﬂ _ ”

< ' n=t N s i n oL
Cin ta ahe desd = /‘»M“L”'r“f A v QAT
- it Vo B — ‘ "!D?. ST 'l/‘/jm.’_,\ S e rv\m('ﬁ'f)
gt ol NS L < Y iR st A S
) Sl el ol 0| A ol = Aom - ST ow
i-ge | (BN - [»H\))M nl w9l T LT e? R
H# AT o L e T e
}§£:§/ o 1] e
20 [ty & Zhm | = KM =
" (n;f\n ) ] [,m?l)mo M : I W3+ I,
o, s <‘ -, », : ! h,ﬁ . She s m y ~;;;_ _ ; MQ
(S ‘ .5;’)?0 L :M M’\"lz ) M*\J ,2 ,\i—?l /zjen\e) ‘_\)//,.«2. LoNVeyze
Lonremp S W )T Bt o
= ™ 52 poaveryeS
= ] ' ! s e i —
"\m &”’H’)Gw .
- Jef 4
= ZM/( no_+n ,fr
h/?tk? AW% y LT
dive5es
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= 4“;;?"""::“'{""'"23" ’

T
sl

, ""/'L ) 7 1 _
10. J14t_3/2 dt = :_é—,7 ;[:2 J’g t - % -
-

w-1 ®-1  ©-3 Oz :@]1

11. Let f be the function defined b x) = |J|x — 2| forall x. Which of the following statements is true?
f y f(x) =4 e, A

is continuous but not ghfferentlable at x = 2.
(B) f is differentiable at x = 2.

‘713}57/3 " Ca ! } %@5‘5

(C) f is not continuous at x = 2.

D) lim f(x) %0

E) x =2 is a vertical asymptote of the graph of f.

lmuthorlzed copying or reuse il
any part of this page Is illegal. GO ON TO THE NEXT PAGE.
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12. The points (~1,—1) and (1, =5) are on the graph of a function y = f(x) that satisfies the differential equation

% = x> + y. Which of the following must be true? (— ! ) é[ ; Yy )
. N ,{ A z 4 .
(A) (1,-5) is a local maximum of f. ;ﬁ =(- ’H' » ﬁ% ;,-A(flf;» (-x)a
B) (1,~5) is a point of inflection of the graph of f. =i-) ' = 26
, —

(— —1) is a local maximum of f.
(D) (-1, ~1) is alocal minimum of f.

(E) (-1, -1) is a point of inflection of the graph of f.

('Z —%> ((\0 /-:?—) / -2 / “)

&' = Z)WJ =T X Y 44 (*&) > % /07 *”(4) = (e
PR y o ey o
| 4*(—1 ) .—ﬂ 22l D =

: ~2Ay

—4 2n
13. What is the radius of convergence of the series 2 (x = )
n=0

A\ 283 (B3 @J@ (D) —gl DR

aﬁ% Lest 2‘ léﬁﬁm = |
~/€°;’H A{Etx\l) &V\

_Jm 5 { (Mf'
o LT
} G\;«—\{S’"& l
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14. Let k be a positive constant. Which of the following is a logistic differential equatibn‘?

@ 2 -u ) ,
®) 2=k A =2 (1 ""E)
© 2 =ki-1)
) 2 = jy(1-1)

Unauthorized copying or reuse o

f ' .
Lny part of this ;.Jnge Is iilegal. J GO ON To THE NEXT PAGE.
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A

Graph of f

15. The graph of a d1fferent1able function f is shown above. If h(x J' f(¢) dt, which of the following is true?

, @h(@ < 1'(6) < h"(6)
- ®) K6) <H(6) < K(6)
(©) H(6) < h(6) < h"(6)
D) h"(6) < h(6) < 1'(6)

(B) h"(6) < W(6) < h(6)

Unauthorized copying or reuse of
any part of this page is lllegal.

h(é) ;-16(9@{' = AN und&/cw.g, (-
Wl - 4 Al xczem] L[) ﬁ/z,)_

Wn(é) ,@’(é}ﬁ"/l aﬁem :2”‘"@!"

Ah[é) 4_ h’/b) < b ﬁ)
e ;\_.!
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16. Let y = f(x) be the solution to the differential equation Y- y with initial condition f(1) = 3. What is

dx
the approximation for f(2) obtained by using Euler’s method with two steps of equal length starting at x =17
—9,5
5 ' 7 21 h =2
@ -3 ®1 ]@4 2 ®
(1) | Ao tact b e
W | 9= 3+l (t-62= 2 (ZL—;&) 23 g = %r
2 _2)= T -5 = v Y
( L) Y= 24 ‘L;C ) _5/
%)
. x2 x4 X6 n 2” hich of th
17. For x > 0, the power series 1 - ? + 5T 7. <+ (1) (2n T 1)‘ -+ converges to which ot the
following? '

(A) cos x (®B) sin x g(C) IS”” D) & — e ®) 1+e" - e

© e & st it | x autel >~

Vlf"' $‘Y7$ ""X" 3n 3*‘

b
S a4 So  S\rg
o e 150 B
|Elauthorlzed copying or reusﬂ :
any part of this page Is lllegal. ‘ GO ONTO THE NEXT PAGE.
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Graph of f’

18. The graph of f’, the derivative of a function f, consists of two line segments and a semicircle, as shown in the
figure above. If f(2) = 1, then f(-5) = 2

27: -2 )/ £ 'Z%MX = «@(Z) "GL" )

(B) 27 ~3 -5 .
©) 275 —
R - —— -
D) 627 | } —zr = | €l )
(E) 4-2=x ’F’{"’ﬂ - \“”"5 F2F = ..-Z,ﬁ-“zﬁ“
= 2T = 2~
e 0 ON TO THE NEXT PAGE.
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19. The function f is defined by f(x) = x—f_-i What points (x y) on the graph of f have the property that the

line tangent to f at (x,y) has slope %? -g ! / Y- C)(.\-z,) 0 - % (> - N 2 =X . 2.
~ *E T Gy A0S < o
2 .

(A) (0,0) only

U= = ~
(B) (— —) only l)() =2 = Guor
!(C)z (0,0) and (—4,2) (2= \
v 2 Ktz = =%
(D) (0,0) and (4,-3—) e
(E) There are no-such points. = o / oy
—
o)= 0 %l.'v)—/fi;/ =z =2
e °) (l,')f[z)

. XE+3Nt 2
20, Jiﬂ”i—dxis e DD

0 x> +3x+2

(A) In(8) (B) 1n(-277) !(C) ]1n(18) (D) 1n(288) . (B) divergent

"
"

X+ 95, - Lo 4.%% 5 S Ax +Z f X+2: /x
N T |

sy Bl = SHHS [3 M wir) =24l m«zl],
(Af«f'ﬁ))(""[zﬁ*ﬁ)' S"X‘?"[. /ﬂ 2 +Z,é 3 —3// —Z,én

o5

_ LA ~ »‘A’/ﬁ i | Z /7_)_‘_,,&\‘2_

AQZ 4 2,)
2 lid)

F.Inauthorlzed copying or reuse of

any part of this page is Hegal. e . GO ON TO THE NEXT PAGE.
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21. The line y = 5 is a horizontal asymptote to the graph of which of the following functions?

_ sin(5x) __ _ 1 _ 5x :@ _20x° —x
My— ; Wy—Sx @"ﬂﬁy—x_s Oﬁiy—l_x - Y=

0 WA | HA Y =2 A y=32
=i

- 925 o

22. The power seties Z a,(x —3)" converges at x = 5. Which of the following must be true?
n=0

(A) The éerics diverges at x = 0. o :
(B) The series diverges at x = 1. f A ( S“*-})n
(C) The series converges at x = 1. "1: . . -
. _ ¢ el
The series converges at x = 2. = 2 Ay (2,) ) ww‘w?e) o
(B) The series converges at x = 6. v n =2
o>
(g
@ Z ) [ 2 -2)
0=
1254 "
=2 (- S SR
1>? '

//-)\bo/v;m', ’I’c' 2 lqn' Coverse) /ﬁféf 24,, @Umﬁw&gﬁj |
(JeA=lor a)s-lute corverpene )

Unauthorized copying or reuse of
any part of this page is lllegal.
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23. If P(¢) is the size of a population at time ¢, which of the following differential equations describes linear growth

in the size of the population?

(A) ffi—’: = 200

B) % — 200¢
© %I‘:‘ = 10072
(D) % = 200P

dapP _ 2
E) Fria 100P

24. Let f be a differentiable function such that J f(x)sin x dx = —f(x)cos x + J.4x3 cos x dx. Which of the

following could be f(x)?

(A) cosx (B) sin x ©) 453 ®) —x* @x.“

KY\ILS")\Y 0{)( U= )(q dl/:- 5N 5(0(55 \/ o
&'_ﬁ = 754
ey SuzJomeet
duatliPly V= TR -
(Av-' SV AV\ Uy

_yL/@,‘r&)(t + ( Yy oos Xdx

Unauthorlzed copying or reuse of
any part of this page is illegal.
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25. Looxé—xzdx is

w-1 Tedr ©f oF
b X% _
on (xS b w=Tx
b= dn .
Z x
AM?”L\&‘&X
u
{6 /’i‘%“) Xjkf,""“ “
i
5
L U
a4
VM (-“"J" (txz)]
b 2¢ )y
8 &
) /e‘}",(f_b _[ _};&-—(D
- %
o4
D +ze
A
Ze

Unauthorized copying or reuse of
any part of this page is Hlegal.

-18-

(E) divergent

GO ON TO THE NEXT PAGE.



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

26. What is the slope of the line tangent to the polar curve » =1+ 2sin @ at 6 =0?

1 1 _
(A) 2 .5 ©0 ©-; @ ® 2

| X=veser Y=rsine

NS ¢ ST
R=(1v2smeyose y= (1+25 e
Y= Sy +2 b

X= Cos¥X +25he-cos
AN s + tshcose
o :

@‘« =—5he< 258 Lsn) -caser(’ naje—)
o
/ = %N —"2 st 4—24«’;“6—

dyf.  cosmlonesss
7 Tty T ezt

b0 o
at™ it o) kx(é;_\,l(,e))@sfo)

A “sints) —2( smzn))z*?:(,wﬁéﬁz

v',lv M)W

- -0 _.:7,(_9)7*4--2@)2"
B -

= "z

'Elauthorized copying or reuse of
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n

37. For what values of p will both series Z—i—p and Z(%) converge?

n=17 n=1

(A) -2< p<2only

1 1
B) ——2-<p <§ only

I@é—<p<20nly

D) p<%andp>2

(E) There are no such values of p.

o> n
z 3 Z (3
?——SMA&J 7””6}56
Lansvyed MWW
when when
el 2]
P>Ai )Flé Z
| 2ep ¢ ?
et
- v
r1epen

Unauthorized copying or reuse of
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28. Let g be a continuously differentiable function with g(1) = 6 and g’(1) = 3. Whatis hm ( B

(A0 B l O 1 (D) (B) The limit does not exist.

f s
ﬁr ] W
J) ol - o _
9l) —%
b;/’/fﬁ'f') /@m 17[‘9”“('" ~,Z£7il=3[—':-—é—:.z'

T Egyg T

\
™
< &

END OF PART A OF SECTION |

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON PART A ONLY.

DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.

Unauthorized copying or reuse of
any part of this page is illegal.
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Graph of f N

L

76. The function f, whose graph is shown above, is defined on the interval —2 < x < 2. Which of the following

statements about f is false?

(A) f is continuous at x = 0.
@ is differentiable at x = 0.

(C) f has a critical point at x = 0.

(D) f has an absolute minimum at x = 0.

* "(E) The concavity of the graph of f changes at x = 0.

of g(x)?
(A), (0.831,7.384) only
| (—o0, 0.831) and (7.384, )
(C) (o0, —0.816) and (1.430,8.613)
D) (~0.816,1.430) and (8.613, o)
() (-o0,0)

Unauthorized copying or reuse of
any part of this page Is lllegal.
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(x) = ¢* and g(x) = x*. On what intervals is ‘
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Graph of f

v -, |
78. The graph of the piecewise linear function f is shown above. What is the value of j ](3 fx)+2)dx?

(A) 7.5 B) 9.5 @27.5 (D) 47 (E) 48.5

,;SMO\M fzdx

=2 ATa 4+ Z{ (’QD"* 3[—-}--l+2 +‘D ‘I’Z-[“')

79. Let f be a function having derivatives of all orders for x > 0 such that f(3) =2, f'(3)=-1, f"(3) =6, and
f”(3) = 12. Which of the following is the third-degree Taylor polynomial for f about x =3 ?

(A) 2 - x+6x* +12x°
(B) 2—x+3x* +2x°
(C)‘ 2 — (x—3) +6(x - 3)> +12(x - 3)°
D) 2 (x—3)+3(x—3)* +4(x-3)° |

2~ (x=3)+3(x—3) +2(x~ 3)

V ()= ’p[%)—pﬁl(a)(*x )+ 3 55“5)( a3 ~3—€; fz}@«q)

s 9 (x’a)-k%x—"?) + 200 -3y

Pnauthorlzed copying or reuse of

any part of this page Is liiegal. : , GO ON TO THE NEXT PAGE
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Graph of f’

80. The graph of f”, the derivative of the function f, is shown above. Which of the following statements must be
true?

I. f has a relative minimum at x = —3. +(V‘& ' o "w \
1. The graph of f has a point of inflection at x = —2. "Q'Lf& ( 4 (\M"“‘e‘-”*‘"\’})'%h‘w;h/ ‘W;’-“’\?f‘mm"“‘“& VP ) '
IIL. The graph of f is concave downfor 0 < x <4. /7N A deerecs 087 ’*"’F‘M
(A) Tonly (B) II only (C) 1I only (D) IandII only (E) Tand IIT only

Unauthorized copying or reuse of
any part of this page Is lllegal.

GO ON TO THE NEXT PAGE.
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f(x) Positive Negative

(%) Negative Negative

f7(x) Negative Positive

81. Let_f be a function that is twice differentiable on —2 < x < 2 and satisfies the conditions in the table above. If
T f(x) = f(~x), [what are the x-coordinates of the points of inflection of the graph of fon -2 < x <27?

(A) x =0 only
(B) x =1 only
(C) x=0and x =1

'@x=—1andx=1 “
(E) There are no points of inflection on -2 < x < 2. -F(ﬁ + :\
£'(» ™~
6 2

82. What is the average value of y = \Jcos x on the interval 0 < x < % ?

(A) -0.637 (B) 0.500 @0‘763 - (D) 1.198 (E) 1.882

oo

b4

& 1_' ]
L & 2 .»),lctaf(oéf‘(ﬁ) — 094276

— g&»x A =

"?2:* o

Unauthorized copying or reuse of
any part of this page Is lllegal.
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83. If the function f is continuous at x = 3, which of the following must be true?

(4) f(3) < lim f(x)
(B) lim f(x)=# lim f(x)
-3 x—3"

@(B) = lim f(x) = lim f (x)
x—3 x—3

(D) The derivative of f at x = 3 exists.

_(E) The derivative of f is positive for x < 3 and negative for x > 3.

’ 40,2
84. For —1.5 < x < 1.5, let f be a function with first derivative gi : ‘(x) = e(A ‘ ¥ +1) — 2. Which of the
following are all intervals on which the graph of f asConcave down? |
(A) (—0.418,0.418) only ' ’
. ‘ ' AR RN
®) (-11) o D

W\ - y [%_x3~%x)'
(C) (~1.354,-0.409) and (0.409,1.354) ’P / ‘7‘\/ = -
(—1-5, ~1) and (0,1) By 91 Hg=o .

) (-1.5,-1.354), (~0.409,0), and (1354,1.5)  _\¥ \

\!

A
-
N/
N
Unauthorized cppying or reuse il
any part of this'page Is lllegal. GO ON TO THE NEXT PAGE .
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85. The fuel g0 Jof a car, in miles per gallon (mpg), is modeled by F(s) = Ge{ 20~~?400j,) where s is the
speed of the car, in miles per hour. If the car is traveling a iles.perhour and its speed is changing at the rate
of 20 miles/hour?, what is t@which its fue%ﬁif is changing?. -
(A)  0.215 mpg per hour ‘ T e
4.299 mpg per hour
(©) 19.793 mpg per hour -
(D) 25.793 mpg per hour 5 ___s__"_—) o
(E) 515.855 mpg per hour F_ ¢ 2 w2t ;‘L:: v 5)

JoLaMasawss TP oA

Unauthorized copying or reuse of
any part of this page Is lllegal.
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86. If f’(x) > O for all real numbers x and J.4 f(¢)dt =0, which of the following could be a table of values for the

function f ?

A [x] FG) /(‘(/y) 20 = Neleasz

4

= f&%@,{k o> Wear) anda 20

|| B~ | =

0

®)

&
N
>~
L
3
4
&
\
0

N[ B =
N
)

s

S

-‘_

3

b=

~

—~~
olololg

p—e

®) | x| f(x)

N|nh xR
N

Unauthorized copying or reuse of
any part of this page Is illegal.
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87. Let R be the region in the first quadrant bounded above by the graphof y = In(3 — x), for 0 < x < 2. R is

the base of a solid for which each cross section perpendicular to the x-axis is a squarg. What is the volume of
the solid? ,

(A) 0442 1.029 (C) 1.296 (D) 3233 . (E) 4.071

Provost :’jl

Unauthorized copying or reuse of
any part of this page Is lllegal.
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88. The derivative of a function f is increasing for x < 0 and decreasing for x > 0. Which of the following could
be the graph of f? ‘

® oy ® TS L0 heras = ) >0 Aok

| L dereeiy = £100=0 Lo
: /TN . |
Y/ : | / ’ \ o \g s\ /’\
(©) y (D) y f?l(%) ; —
A y
0 ~ X 0 » X
® y
\J
) -
J

Unauthorized copying or reuse of
any part of this page Is lliegal.
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89. A particle moves along a line so that its acceleration for ¢ = 0 is given by a(t) = . If the particle’s
VP +1 :

velocity at ¢ = 0 is 5, what is the velocity of the particle at £ = 3?7 4
(A) 0.713 (B) 1.134 (C) 6.134 (D) 6.710 - 11.710

V= fawawf . J'é_-ﬁ-yng(a)—véQ

4 el

A4

b FroesH = V('%)";
(3) 2 breostesT= L Ploox

90. If the series 2“61;1 converges and a, > 0 for all »n, which of the following must be true?

n=1

Gy41

Airest- w*?«g;f%—k}%
P

(A) lim =0 :

n—»09

e

n

| B) |a,| <1 forall n

o %4 dn
© >a,=0 ' ’
- n=l o D@ T—G" ?44 MW’%«I
. oo A=\
D) Znan diverges. : e
“n=l : : Z ?—I/% abo 4@4\'&'7&.-/
o ’ h > '
za—" converges
’n=1 n .

|ﬁauthorized copying or reuse of
al

hy part of this page Is lllegal. GO ON TO THE NEXT PAGE.
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2co0s(36) and r = 2. Whatis the sum of the areas of

91. The figure above shows the graphs of the polar curves r =

the shaded regions?
(A) 0.858 (B) 3.142
=7 ey
cos(32)
36-=

D

\l

1o
vF ef‘%

ad

o

™~

Unauthorized copying or reuse of
any part of this page Is lllegal.

(C) 8.566 9.425 (E) 15.708
O (&Mam ’Lf

iy 2 (24«;{393) ‘s

w9 (o

Cvdeocen = Tre =T /;Bzm

_w

Shostad =

GO ON TO THE NEXT PAGE.
-35- |




92. The function A is differentiable, and for all values of x, h(x) = h(2 — x). Which of the following statements
must be true" '

I j hx)de>0 Palle [’l& ol 5’1 Mrfﬂv’)
L w(1)=0 Trve ( caid-be enasp )

. #(0)= K(2) =1 Flse (Lodd be
(A) T only ary $ %)
I only ‘
(C) W only
(D) II and III only
(E) LII, and TII

END OF SECTION |

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON PART B ONLY.

DO NOT GO ON TO SECTION Il UNTIL YOU ARE TOLD TO DO SO.

MAKE SURE YOU HAVE DONE THE FOLLOWING.

e PLACED YOUR AP NUMBER LABEL ON YOUR ANSWER SHEET

e WRITTEN AND GRIDDED YOUR AP NUMBER CORRECTLY ON YOUR
ANSWER SHEET

e TAKEN THE AP EXAM LABEL FROM THE FRONT OF TH|S BOOKLET
AND PLACED IT ON YOUR ANSWER SHEET

AFTER TIME HAS BEEN CALLED, TURN TO PAGE 38 AND
ANSWER QUESTIONS 93-96.

Unauthorized copying or reuse of
any part of this page is illegal.
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