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CALCULUS AB

SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

Work for problem 1(a)

Point of kv chiow
f(n) = gtn)

B (1,%] = th
[+ (12) = ¢t

n=.1307

"
y=f(x)

, 135t
AVea vf f = Bfo [F(,)_o)(m)J AAH

14351
= (0 Lo (1n) —gmh A

G-C = 0429
—F

Continue problem 1 on page 5.
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Work for problem 1(b)

11357
Volyuwme = T { Kl—y1 A
_ 11253
= ( (‘*UH L‘I\) - (C h\l Ax
FC o= La5gr T
—F
Work for problem 1(c) ; h‘w‘( ﬂ g"”hrm . .
i © 7 = AxA
kahive = (M) = 9(n) - )
2 < 00047 T
= |+omn ('2.2) - eﬁh —t
7.
\ 2
T =TV
Yew v{ tve(y Z' ' .
(e how- B zXﬁ X (Hm« {1n)-¢ /'L)
7/
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GO ON TO THE NEXT PAGE.
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CALCULUS AB
SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required forrsome problems or parts of problems.

"
y=f(x)

Work for problem 1(a)

A [ 60 - 49 0

L1551 .
<\ r$in(lx) — ¢ h‘) ARX

0

:@ 429 unids® &

Continue problem 1 on page 5.
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Work for problem 1(b)

b
V= T’/& (R*—™) dx

11357

W/ << l+sin(2x) ~e%>1 - (ex/")t> dx

=[3.93 95 units* |

Work for problem 1(c) b

V‘fA(x) dx

10367 .
| (( [ +sin(2x) -¢") L ) dx
0 4+~

=1 0. 169 units?

r=d
.

. { Z
Sercrdle = = Tr

= 37(%)

GO ON TO THE NEXT PAGE.
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CALCULUS AB
SECTIONII, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.

"
y=f(x)

A g y=gx)

Work for problem 1(a)

x.
VAsin () = ¢

136 - Gwzmt 0,136 _
Q\ ' (%) Q?%->d\)(:b \/\g\mﬁ (a/cm[:ﬂt@' /bm
<\0 - *
)

Continue problem 1 on page 5.
]
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Work for problem 1(b)
RIAES

= TF& </+ om (20)- J‘i)lﬁ(//c 50,62

Work for problem 1(c)
1136 2
~177 </7L 5');/1 (Qx)’e '
T

GO ON TO THE NEXT PAGE.

[
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Work for problem 2(a)

W(IS)= 131,382 gm/l«mr ( water pumped Ade)
RLIB)= 252.3F 2l /honr (Wetey rewoved)

Tﬁwm{;ﬁm, e oot @ WTE 1S doo reas v ble gu—) > Wit WWL{/L
“C;'IQ,'WQM% ot pioter 1S RIVG umoed GF & Wqher Tate an. is
WAt bc,iwo; Punped w5 e tanA.

Work for problem 2(b)

54
1200 + f (y\/(t)' RED dt = ot &J@\ums & Water w the Hank ot T°LE
: D

4

> 2306 + 04.758
“{304.39
~ 1310 irmlms Bf— water.

Continue problem 2 on page 7.
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Work for problem 2(c)

WG - R() =0 —= mdicates g way oY nuan .
=0, b.49454, 12.974¢

Fr POIATS = O (8.
b.aaas4 _
1200+ |, (it -RED dt =[5 28 qations | qalions
[>0®+)~1>ﬁ-¥4g b [ .
YY), (WY - R (1)t > T3 44 galions
(207D +j0° (WEO- RE) it = 1200 Gallmns

(c
VS0 + -:rD‘

(i) - Bp)ge = 1210 Sptions.
Wf”@/{«ﬂ/z,, e amernnct &‘f water 2athls al apsolUute

M mient Wikent T = 5. 49484,

Work for problem 2(d)
/——1> ML amount & water, i sallons, when T =&
4 A

k.
(30~ [, ALE) 4 =0

GO ON TO THE NEXT PAGE.
-7-
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Work for problem 2(a)

Work for problem 2(b)

{ZOO t 3(’/\1‘0\(\3 \(f\ — CO)O\UOV\S Qu\~

(g
{Ac j 9{@ s ’L(Z> cJt =~ 26 QS.Véjﬁ/@/Js
6

. 1% o A lons
ot 5 175 s (o) dk = 2585 LT g7E®

~ 1200 ¥ 269546 2535 61X
13,09 .79

1310 gollens,

Continue problem 2 on page 7.

llons

”~
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Work for problem 2(c)

— §25.217 8@1(0\/\6
W hve §= 049439 Hae

| recdest anmoot o Luode
has been reonoved o e
O ou Nt @pm\oeé iny Up o

J .
f;”'(o-%%%) the water level is dﬁcmasm@

Work for problem 2(d)

Sk Z’)Sanl (’(/3>é{ = 1530 Bﬂ

(4

<*\/\x awount LennoYed %‘W\ e o
Lo 1@ fo sme Hiae ks opf(exMe]

1> \0 8@3\0\/\9
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GO ON TO THE NEXT PAGE.
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rWork for problem 2(a)

. o
<(H)= qﬂ? sint(Ly) - 275sin (Le) - |
¢ .09 3
S(15) = 454? sin"(2) - 275 sin («H\ﬂ) ufru 0 Mtz
slocte
S0, vwo woten sk WW‘/J’ P a1

Work for problem 2(b)
p 7 4| callons
g(‘f‘ﬁﬂ} sin” (’é’t>-— 2?(«;»%’-(%5))0“ g '@ 3
o

Continue problem 2 on page 7.

~
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Work for problem 2(c)

o 2/1 N2 O
CGSAE sinT (%_f\, 235 sin 2 (4 €Y o
asJE s:'w"(-}?t)a S35 gin® (25
SMQ‘(J@'{) ’ Y
Sint (50 asTE
ok Sfr\"(é—{) _F

T Sin C";’bé") q(

Work for problem 2(d)
<
8(2? S smt(%»cﬁr = ©
g

GO ON TO THE NEXT PAGE.
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Work for problem 3(a)

a) (%) = @C’CW @M o 3&%}\
a (M) = (e (£-s102))

= 0, Fy.

Onswer : a(u) = OF\Y

Work for problem 3(b)

g) Parscle cnanogs  direcon «=> V()

A

M\,a,h% %(‘sm.
=> A(t) =o =D n (£t - 31 +2) 2o
Rele than :
Par - AL ok e 4
irecto n Qa + =4 Qndl ‘tq_— 1t ¥ =0 |
ten \
t= 2 ‘
VN movina LL’Q"’LUQ.V‘M [_Q = A
A Rea 4 Lt <
CCACAN — +

J

V Continue problem 3 on page 9.
-8-
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Work for problem 3(c)

X
c) X (&) = g(f\}({\\ gt v X (o) |

X (2 = ;?( L (= 2x +5ﬂdk +3

X (2) =&, 2688

Onsww SX (7_\ = §,263

Work for problem 3(d)
&) Seeed = VOB
SUerqgg S over Yhe  Inkerval Q< teog &

- 37 §< | bn (- 2t +3\\‘> ok

"
M
o
N
<
Y
(1’
-
=
&

Quevage Sped = 0,230509
e ,
N Quwer ! 0,334

END OF PART A OF SECTION Il

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.
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Work for problem 3(a) ) R
fmd ) vit) =47 - >z ¥
whlin ¢ 3T+3) t=0
<= alt) =~ v'(+)
ald4) = \v'(4)
ae)= | 1y
P
Work for problem 3(b) PMVW Cle cherges cireetidn wnen

N

et it wiar

sC<) o
5(+) <0

V('{) chictng*s Fvom +pe > —VC€ O

- e =) tye

T Lut‘\-tﬂ \/C'{ =0

et v(1)<0 I +7%-31 43D =¢

o et vé1) <0

) <=Lz

he  ypard, e tmanees

d 'i/‘\fc'h.(/\ﬂ
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Continue problem 3 on page 9.
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3

N
A

Work for problem 3(c)
=2
SCt) =>
Svit) d+4 = &)
JG)= 507 In(t2-3¢43) cl¢
5S(QY = ,3¢q
at t=0, 7=8
So L3608 = & 364

Work for problem 3(d)

2
AV speecl = —Z{-O gd (12 -3¢+3)od+

S

END OF PART A OF SECTION I

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY CHECK YOUR WOVRK ON
PART A ONLY. DO NOT GO ON TO PART B UNTIL YOU ARE TOLD TO DO SO.

-Q.
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Work for problem 3(a)
R e R
2t-13
! f-1) _ — e
et A rvrs
“. £ _ £
6-(ze5 T

3

Work for problem 3(b) A /Mfﬁ& W ‘&l
i) b (f50d+1) =0

M%W: 7‘—’L/4L=4

I Friuts ¥, F=0 /%/Vﬁéé’c W & ke S

/0%%‘1&(7/ piies  do e W o de el Lobusen %:/4,‘4/,27
/:’(- fe (f;L)
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Continue problem 3 on page 9.
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Work for problem 3(c)

W) fro perthon of pactile i
) - /V////f //Z//L/J%U) A ,,‘54[/{"2 Ul (15
R 37 - #m"('/i—&;'j})a

724
150 . ,/7
3 —~
’;ﬂ/l/ ﬁ;ﬁ«—‘/i {}-14'}/0/? -
S(z) - "5 At -y T T 0 T —
(3) . ¥
= ﬁ[(_,7 :—-’5109

A

b3+ B -
9(0\/ 2 = by 27

Work for problem 3(d) y/zeu/ = / (/@Z&C/ﬁ /
o youd < / s(z) — 5(0)( ) /,3,07» ) )

2= 0 zZ
— 7,040 4 1,1F
= ( _ > O
Z
END OF PART A OF SECTION Ii

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.
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NO CALCULATOR ALLOWED

CALCULUS AB-
SECTION 11, Part B
Time—45 minutes

Number of problems—3

No calculator is allowed for these problems.

(1,2)
_\eo
TER = ; -
(_1’...2)
(3v “2)
(-4,-3)
Graphof f
Vork for problem 4(a)
9 = §T, £B & 9N EED
- -2

T 34 (-2) (g,‘\

/f{" Y- ? ~

2 @ \ Wor -1
- /"\q \,","!__\; ks [ N~y 1
/Z g aces ot XSt

Continue problem 4 on page 11.
-10-
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2
4 4 4 4 4 4 4 4 4 4
NO CALCULATOR ALLOWED
| Work for problem 4(b) 2z) hes an wSlection ¢t when
x=| '

Y1) =€ ')

nSlecon gt Ccemg e £ gms Gom X
BRPRATED o lhea Ve ! i 7.&

(c=rcavty  dravgr). Tiais rOFEMs v 7C- f

‘o — o Zyom- Yo &

Work for problem 4(c)

= /%{7 ot

4

‘N1 e O vk =3, 1, —i

3 — - . -‘_l‘ .
S, €t dt, TP 1A o ol zen,

Work for problem 4(d)

\ A
N(7)  SECrURS e OCALZ

( hto=5; sedt)

W)= -5
. )< Weun L& SO

L0 wien oK <2

GO ON TO THE NEXT PAGE.
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NO CALCULATOR ALLOWED

CALCULUS AB
SECTION I1, Part B
Time—45 minutes

Number of problems—3

No calculator is allowed for these problems.

(1,2)
_/\(2' )
7 ———
= _l'_'fg)
(-4,-3)
Graph of f
Nork for problem 4(a)

§ =-%.5

g (- 0) N EICOE

g ()= F()=-2
"(—13 Loes wet enist | siwce |
[i(ﬁ) Js el oﬂ?ﬁﬁed%f.‘a‘éf& at fﬁr“t %:_O

- 4) doeg mob 2204

Continue problem 4 on page 11.
-10-
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NO CALCULATOR ALLOWED

Work for problem 4(b)

4" () = F'(%)

‘ o peint
e o Fb , e g
e e qcr(x»)‘:ﬂ 0w Lo etV (-q,)_.
O~ R o &cféw‘(:s olﬁ chJC/ec/{-;aw oj)c 'f*«scé?‘emﬁ[}
ow e Saxne fw‘{iwva( (‘,q;3>

Work for problem 4(c) Theove 15 only f:e; calues oF 0 =>
x=1, x=~1

M(»)=:jf(é)ot+

¢\<{): 1-1 =9 , (/\(~4>:{-1+1~{=0

Work for problem 4(d)

W(x) = (= 1900k) = - 50

D) ea A b decrense 5 3G > el

GO ON TO THE NEXT PAGE.
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CALCULUS AB
SECTION 11, Part B
Time—45 minutes

Number of problems—3 -

No calculator is allowed for these problems

4 (1,2) (X(\Q B Qkﬂ
| CARRNCY
> \eo
, N \1
GRS |
RS (3,-2)
(~4,-3) 1
Graph of f
Work for problem 4(a)
qe) - { @ = 15
L
gy = -2
Q' \) = does nat @xist
Continue problem 4 on page 11.
-10-
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'NO CALCULATOR ALLOWED

Work for problem 4(b)

G0 exgrr@ncas G powt of Wlectian cie® Ge)=0 (§@)=0) hone s

Wk L&) Way Orttical powveks . X =\

Work for problem 4(c)

X ax WD = G

Work for problem 4(d)

Carave. \/\*QL\ - \/ULCACC(\\FQ- . avice (-4’.‘\\(“\.Q§QQ‘3§_

GO ON TO THE NEXT PAGE.
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'NO CALCULATOR ALLOWED
Work for problem 5(a)
2 99 = + x dy
4 dx \j Ax
24 ~x \ 9y _
& Y =) -9
Sy _ g
Ax ,25 —x
Work for problem 5(b)
dy = <lope cof the tangen} iz 4
2 P N3ad > 5

Ax

s
/
X

2y= 24 -x - x=0

x=0Q =2 %7—: 2 =) 8: +/\YE ey _,ﬁ

(o, 42)  and (oi—ﬁ) AR poiats  6n the cuiw wWhere the km%en—l

has s\ope *'(,z

Continue problem 5 on page 13.
-12-
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S 5

S 5§

5 5 Ae

NO CALCULATOR ALLOWED

Work for problem 5(c)

ke \{aq_ 'rqma%& \$ hmﬂ_en\q\ =2 s\uPt o \'anan\' 1§ 204¢ =D 2&% =

!(‘ %t‘ dS-:Q“en :O
&% 9

2

St.ibsh\'uhng LS-‘.O mooyo= 2+ )Nj 3.1\;&5 Q=2 whch (:G‘SQ

dy ; : :

T Camnet b 2ve B ther M point  (x,4) b e (ne
40@* to *\11 Cun ts\\oq 2,0,\{'&\
Work for problem 5(d)

2gdy = Sx g+ Iy

3 dt dt J d¢
y=3 = 9= 2 +3x # 3x="1 =0 x"“jg“*

13-

GO ON TO THE NEXT PAGE.
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' NO CALCULATOR ALLOWED

T
Work for problem 5(a) \/ — 7__+)<\/ ‘_&j _ ,_\,/.—-.

v 4,4 xd dx - %
e RS N a
'z_\/c‘!%(x: y+x‘ T

. dy
2y xgl=Y
...5( —
41 (2 37 Y

JY—_;_ ————

ix LY-—X

Work for problem 5(b) ()(1 Y) \i._. \(( =YY CX "'X’\ )

Continue problem 5 on page 13.
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NO CALCULATOR ALLOWED

Work for problem 5(c)
4: /C c) — 0
o —
7 X -2 :—X/' =€

‘2\}:—)( 7/ — O (1\/ "X>

Q{OV‘
\/_ e CO\\M—SO\V _p (<) = =0 -
N4
Work for problem 5(d) 3
Y =2y i
Y =6
Yé:l — CJ‘)( c_\__y\r)( 4+
+=5
Z ‘9‘-3-‘1“)( dx 3)(6) - 6(®) _ dx
\14*':‘_‘;*"1 Q,E(B — = 3y

GO ON TO THE NEXT PAGE.
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NO CALCULATOR ALLOWED

Work for problem 5(a)

L.

3 = l’t‘Xj

2y du = X8y + ¢
I T ryty

(2 Y-x) Sy -

d x J

o x J—gi X
Work for problem 5(b)

X =0
0, JS.)

Continue problem 5 on page 13.
-12-
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NO CALCULATOR ALLOWED
Work for problem 5(c)
TR
dx f\j -x
3)- =2+ X\\j
AYE X
Work for problem 5(d)
2
(j T A+ !(\\1
dy dy = x8u + ¢ 4x
N B RONg
GO ON TO THE NEXT PAGE.
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NO CALCULATOR ALLOWED

Work for problem 6(a)

/N
i e NN

_ ( 14\( \-\\
—
2

— (=DM —(-/h/(_@

Work for problem 6(b)

F(-N=72
o ’_1_‘/;1'__ - (-0 -y

d L vl 2

VB: \M(x—x,\*vy
Vy 2 (x =N+ 2
\/y 2x + K

,,——/—_—__————-ﬁ
Continue problem 6 on page 15.
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NO CALCULATOR ALLOWED
Work for problem 6(c)
phaca t - 2 |
Ob(, 2 ﬁ \/) z <
{ ) 2 \
- _ z _ - = + —
L dﬂ) = - A >C "B ” x v
Z = X dx o X

1 =
7 Y
- Ly

2(6" = \’z)c?'-\'c,

43:?_ :

L (1) = -'7:(~l) e
1 = ‘EJ«Q

END OF EXAM

THE FOLLOWING INSTRUCTIONS APPLY TO THE BACK COVER
OF THIS SECTION Il BOOKLET.

 MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION
INFORMATION AS REQUESTED ON THE BACK OF THIS SECTION Ii
BOOKLET.

e CHECK TO SEE THAT YOUR AP NUMBER APPEARS IN THE BOX(ES)
ON THE BACK COVER.

e MAKE SURE THAT YOU HAVE USED THE SAME SET OF AP NUMBER
LABELS ON ALL AP EXAMS YOU HAVE TAKEN THIS YEAR.
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NO CALCULATOR ALLOWED

Work for problem 6(a) W
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Work for problem 6(b)

1-%-= m(x11) +
(-2= 1l 0)
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Continue problem 6 on page 15.
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NO CALCULATOR ALLOWED

Work for problem 6(c)
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END OF EXAM
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BOOKLET.

e CHECK TO SEE THAT YOUR AP NUMBER APPEARS IN THE BOX(ES)
ON THE BACK COVER.

« MAKE SURE THAT YOU HAVE USED THE SAME SET OF AP NUMBER
LABELS ON ALL AP EXAMS YOU HAVE TAKEN THIS YEAR.

-15-

Copyright © 2005 by College Board. All rights reserved.

Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



6 6 6 6 6 6 6 6 6 6

NO CALCULATOR ALLOWED
Vork for problem 6(a)
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Continue problem 6 on page 15.
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