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AP Calculus BC
2003 Calculus BC Multiple Ch01ce Exam Part A

1) If y=sin(3x) then Y- 2, ;/3@
(A) —-3605(3x)
(B) —cos(3x)

(@) —%cos(3x)

(D), cos(3x) . v ~
(E) \3cos(3x)

o )
5 e* —cosx—2x . e —tar ) L’f_’_‘o 2.
| ‘ & Cgshe —2 o 62
(A) - by Lliegied’ . = foy € 3kxzZ £ 2227 = o
(B) 0 2 %.Jﬁ”_’—-— eFe 2w e T
, ‘ »-! }
R
2
D)1

(E) nonexistent

3) j(3x+1)5dx= 4 ! JS Y’M

1 Bx+1)° Ax =7 ,L £ e
] ——-18 +C : AM,?'g"f,x

A+ 14 ,L, 4 <
(B) _——(3"6”) o Mg (3&/)
(©) Gx+ (3x+1) | o
(——+X)6
(D) —2 ——+C

) (%+x)5 +C
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4) For 0<¢<13 an object travels along an elliptical path given by the
parametric equations x=3cos? and y=4sin¢. At the point where =13,
the object leaves the path and travels along the line tangent to the path at
that point. What is the slope of the line on which the object travels?

(a) - ds Al et / Yeos 13 Y 1

3 N = = e T 33
3 b ™ Tge " —zsmt | B T —Fad "
(B) -
(C)—' an

3

l@miw

(E) -

4tan13

5) Let y= f(x) be the solution to the differential equation % =x+y with

the initial condition f(1)=2. What is the approximation for f(2) if
Euler’s method is used, starting at x=1 with a step size of 0.5?

(A) 3 (Y/JO Y= ﬁ’n*h(fﬁ'xﬂ |

(B) 5 0,2) |yozsosWUHD= 3.5
(D) fo (15,35) |y :.3.5‘-{-0\5*(0 HHBEO) = b
(B) 12 (2,¢) AYY,

b .
/f ] { W% ol
6) What are all values of p for which r —dx converges? ,?m : —Zf-*)jb

!
(A) p<-1 i ad

-9/’0
(B) p>0 ___,O
P 1 Y

p>5 'ZF"“ Avesges unless *@}?M&ff“/f Ny‘fh”’g
(D) p>1 —2p+1 <O
(E) There are no values of p for which this 1ntegral converges. —2f < =\
zp2)
p> %
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7) The position of a particle moving in the xy-plane is given by the
parametric equations x=¢—3¢> and y=2¢#-3t*-12¢. For what values of

t is the particle at rest?, M _ St =o Ay g hbE 2=

_ < 5 dl A~ - |
(g) 1 olnly %tf /{Jé‘;o | d %[_é,z);a A4 ol -é?" L)==

2 only - L= A=
(D) -1 and 2 only - —_—
(E) -1,0, and 2

8) szcos(x3)dx= U-sabe ;;x? ' fggwfud%
An 2.8 )
(A) —%sin (#*)+cC Ax /;); "}‘} snu +C
du = 3xXHx
1. L ool C
gsm(x )+C , 32@8“?’” :%h ‘9&{ 3 ,S-mé?,‘l}}g
(@) ——J—C;«sin(xB)+C
(D) Zsin(<)+C
(E) x?ssi,é[—?})+c
_ ) { ' -»3):)
9) If f(x)=In(x+4+e™), then f/0)is £/(x) = (1 -2€
2 X+ +&7X

15 4(;(/)" ,.,__.L__. ["‘“;ﬁﬁ?)
B) < | c1T oare®

! | L O-»
©) 7 7 | - 5
D) 5 -z

= 5

(E) nonexistent
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g 2.2n _%z 2\ ,:7@”"’!“ )
10)  What is the value of Z . ? = o= Z2(3) Zeneres( 2
n=l 3 | n=1 n= o -g-— .
(B | ~
t 2§15 % _,
) 6 ' . l - 2(5. RN /y,?b
(E) The series diverges. : o

11)  The Maclaurin series for — is Zx Which of the following is a

—X

' _ i ST S
power series expansion for —— ? = X7 |2
(A) 1+x°+x* +x+x" + Zo (-
(B) ¥ +x>+x"+x°+ - .

Y 474 2, M ow
(C) x*+2x° +3x* +4x° + - % "= f-(H—-)\ + X ,>
x2+x4+x6+x8+~-- n= |

(E) x* —x*+x°=x*+ - — X 4,)(%4;-' )&b‘# SR

12)  The rate of change of the volume, ¥, of water in a tank with respect to
time, ¢, is directly proportional to the square root of the volume. Which
of the following is a differential equation that describes this relationship?

(A) V(t)=k\/; ﬂ:fﬁﬁ
(B) () =k¥ A

(©) L=k
av _ k
©) F=F

p
=kV
dar \/_
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13) The graph of a function f is shown above. At which value of x is f
continuous, but not differentiable?

[@1 (B) b ©)c (D) d (E) e
= X 3 ¢
~ y
5 : VANNS~=37 v
V VAN SN~ —F =/ . .
& e \\\\\‘;—- A %f?‘ /ﬁ//.«'
Q;m‘i Ll v NN ~s—=d =0V 701 i
R R A BRI g
R I RN S B B I R P :
ST PR
Fv v NN —=+=v 100 _
ﬂj/ [PV ANNS=+ =7 71 ] @w‘-ﬁ-
Vv VNN ~—F =710 =
Aj(ﬂ \\\\:\~—-—-’://II M
. VANSN S =B :
14) Shown above is a slope field for which of the following differential

equations? W&Vw{/ /2 T ﬂ

(a) 22 + =

e
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15)  The length of a curve from x =1 to x=4 is given by 'fl4x/1+9x4 dx. If

the curve contains the point (1,6), which of the following could be an

equation for this curve? él//\[ﬂs 9 x‘{ f/[}) 3><

(A) y=3+3%°

Bly=s+v | —F/:ﬁ) /ff»x%c = "?"”C
(C) y=6+%° - 32 . C=S
(D) y=6- ‘= [’)?

(E) y=?+x+%x5 ' (F{y);;;o RAT

16)  If the line tangent to the graph of the function f at the point (1,7)
passes through the point (-2,-2), then f'() is = %24, _ F (2 __3
SER ex 1= 7
(B)1
o
(D) 7
(E) undefined

17) A curve C is defined by the parametric equations x= t*—4t+1 and
y=2. Which of the following is an equation of the line tangent to the

grh of C at the point (-3,8)? m %ﬁ‘ a{y&’{«w 3-(—1 /* 4+ [’.7,_@‘

= avide ™ == y=%
B) x=2 ‘Z__ ! 637’5
©) y=8 - | et= _ 3(2F _ o0 Lz
(D) y=-2L(x+3)+8 M T 9

" Zéz( [mrf\w "émgm%)

(E) y=12(x+3)+8

| \( :“’23
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Graph of f

18)  The graph of the function f shown in the figure above has horizontal
tangents at x=3 and x=6. If g(x) _[ f(®)dt, what is the value of g’(3)?

(A) 0
(B) -1

—2
(D) -3
(E) -6
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19) A curve has slope 2x+3 at each point (x,y) on the curve. Which of
the following is an equation for this curve if it passes through the point

1,2) ? ' JY{;Q 2¥£3

Byt A fenh =
(C) y=x"+3x 2 =) *jf T
@y=x2+3x—2 . 2= Y &y

(B) y=24+3x-3 L) = W32

4 S 6 n+3

20) A function f has Maclaurin series given by %+—’;—' %+ Ry +1)'
n

Which of the following is an expression for f(x) ?

(A) —3xsin(x)+3x> X/ ;& xv X
(B) —cos(x*)+1 V = [+x+7Z ? + n!
(C) —x? cos(x)+x? c gpfb/\mbuf“ ‘K?’
D) x%e* —x* —x* , X oz .3, xl L X
1(;)])e"z—xz—l | Ko = XRI
remrehate
X¥ —x?

21)  The number of moose in a national park is modeled by the function

M that satisfies the logistic differential equation {TM =0.6M(1 —%), where
t is the time in years and M(0)=50. What is 11mM ()?

(A) 50 TSy C’}?“"%ﬁ,

(B) 200 | 3&,\% | Lo

(C) 500 Y (- \
(D) 1000 | A | M:“: kPO -1
(E) 2000 ‘ Sp L5200
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22) What are all values of ) for which the 1nf1n1te series Z T 1 4 nf ";\A(;'\
, nel | -
converges? | . , o [-Senes, convege)
(A) p>0 | ' S I
®) p21 S Ak g
(©) p>1 | p>2
(D) p22
p>2

by packs  n=x Az SN (b A

23 in(6x)dx = o [l
) _‘-xsm( x) %y\ jd‘,w.f,{ nlé

(A) —xcos(6x)+si1n(6x)+C dx V= 2(casle)
| @—gcos(sxngsin(sx)w wy - j v
(©) —%cos(6x)+—é—sin(6x) +C W (/5 +g§ a»/h)dx
- (D) %cos(6x)+%sin(6x)+c - Xé’f/"*‘s) g slex+ ¢

(E) 6xcos(6x)—sin(6x)+C

24)  Which of the following series diverge?
I i(sinZJn —_—

1. Z

n~1

(A) IIT only

(B) I and II only

(C)I and I only

D)HII and III only
L 11, and IIT
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7o |12 [28 (34 [30]

25) - The function f is continuous on the closed interval [2,14] and has L-Z
values as shown in the table above'.-v Using the subintervals [2,5], [5,10], 2

and [10,14], what is the appfoximation of Lm'f (x)dx found by using a - 87
iemann sum? Mk«w\ ’2&/; ,é/_&_l 1 Ax - a)w« Bt ;3%/{‘
(A) 296 ﬁ)ﬂ' £ 28 <2 = 8Y e
(B) 312 [?t:} jo 3y & T AC
(C 343 ! Ly =02
) 11717 B et =0
(D))374 2, , 271
v (g) 390 |
_ 1 —
;/T// 6)&*"‘5@& ‘ﬁﬂz&%ﬂ é)jﬂmf oy
(gw‘al)éw) vy "
m}arﬁ&-fz)’ .
| fos st BEE 26 . é)‘_y(lebﬁ-\«zim)
= (M&)X*‘ et Lz
26) . J.——————dx | 6 2
(x+2)(x+1) B =2 A S eEe 4-2=2
(A) In|x+2]+In|x+1]+C | b= o =" o
" (B) In|x+2]+In|x+1]3x+C |
(iC)f"—41n|x+2[+21nlx+1|‘+C Y 5 )9«7}()‘ 7 gxﬂd,}‘
D) VIn|x+2|-2In|x+1|+C & |
| 4 z,,.)m» Z'ﬁ’ e+

(E) 21n| xl+—§—x+%x2 +C

1
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W (e NV(

\ g
27) %{ ﬁn(tzﬂ)dt)-_- Zn (63 4'/) . 3x
| Ezf/ﬂ (x"*l)
@A ) X +1 '
® ) x° +1
(C) In(x°+1)

(D) 2x° In(x® +1)

@xz In(x® +1)

28) What is the coefficient of x* in the Taylor series for (T_‘_%—C? about

=07 _//[;LAN"\"> ' | , u
x=0? | | Ly Lx +»-€_.C{:> X
prA

(A) % et
(B)% .P[x) (l "?<)
Q. | rl&) z[z+x) )
43 £ly> (1457 = O
(E) 6
. ’F(([?\’ m ,»u‘
L _ 4L -3
zZr Tz
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| Name ___ _ Period
2003 Calculus BC Multiple Choice Exam Part B

y
°
//0 i \ x
Graph of [

76) The grbaphvof the function f is shown above. Which of the following

statements must be false?

(A) f(a) exists va«

(B) f(x) is defmed for 0<x<a A

(C) f is not continuous at x=a Fene

(D) lim f(x) exists e | )
lim £(x) exists "LW‘ Je ( /o M\M%N, uhere /Me/’é»}’ A‘erfzmr/h)

77) Let P(x)=3x>-5x+7x*+3x’ be the fifth-degree Taylor polynomial
for the function f about x=0. Whatis the value of /"(0)?

o o o "g‘l%/"} \ > oot 1 PN
_30 Vs@ ,ﬁ()M/)ﬁH{)x g ubarriit e
(B) -15 n
) -5 ‘f%{f) 2 -5
S !
©) -5 | Y (=@ =730
() -+
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78) The radius of a circle is increasing at a constant rate of 0.2 meters per
second. What is the rate of increase in the area of the circle at the instant
when the circumference of the circle is 207z meters? :

| o Aeme™ o

(A) 0.047 m* [ sec ﬂﬁ - Zﬂ'(ZT; f;zrrﬁaxplz)':‘ﬂr

(B) 047 m” /sec g

Am m* [ sec
(D) 207 m* /sec

(E) 1007z m*/sec

(= 21 =21
228 =02
2

s [ f@ [ @ | e® | g

-1 6 5 3 -2
1 3 -3 ~1 2
3 1 -2 2 3

79) The table above gives values of f, f’, g, and g at selected values of

x. If h(x)= f(g(x)), then K()= N6 = £ 909 Ohouin ble
) ¢ w0 > £at3) 90
Q) 9 S .;,»,F‘[-—()«a’(;)
“’ = ()6
E) 12 |
-l

o
80) Insects destroyed a crop at th 13(_)2_3t tons per day, where

time ¢ is measured in days. To the nearest ton, how many tons did the
insects destroy during the time interval 7<¢<14 ?

| o b
@125' ':» net-thage Int = ‘J: Yl dr
(C) 88 . ?q' Z,,c-:'}*é‘*d‘é
(D) 50

(E) 12 — 24.92Y
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o 0 1 2 3

Graphof f

81) The gfaph of the function f is shown in the figure above. The value
of lim sin(f(x)) is = sn(x) = Y 404t T#

v_o.909 |

(B) 0.841

(C) 0.141

(D) -0.416
(E) nonexistent

b pFaMihe
82) The rate of change of the altitude of a hot-air balloon is given by
r()=£ —412+6 for 0<t<8. Which of the following expressions gives

the change in altitude of the balloon durmg the time the altitude is
decreasing? * | jua Mi\lmﬁv"— P~ g /;, p [t@ - I[!,) «é“ Y L Bl lrth

/

T £3.514 e TS aj_v_*_“_é‘/
1.572 r(t)dt A defﬁ/afi"wl. )\ /

8
(B) j r(t)dt ‘ ,j P

" © 12667r(t)dt | » l —4,,474.(:»< %, S'I‘tl‘/
| n - B
(E) .‘-2667 (t)dt . a4 | lls'qz
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83) The function f is continuous and differentiable on the closed interval
[0,4]. The table above gives selected values of f on this interval. Which

ﬁ:w%«éf
#1“}»“

of the following statements must be true?

(A) The minimum value of f on [0, 4] is 2.

(B) The maximum value of f on [0, 4] is 4.

(C) f(x)>0 for O<x<4 L) |

(D)f(x)<0for 2<x<4 —t—t—t— X
here exists ¢, with 0<c<4, for which f"(c)=0. | |

Nexntlalre [ﬂobf'@o W‘e:,em

84) A partlcle moves in the xy-plane so that its position at any time ¢ is
given \by x()=1* and y(f)=sin(4r). Whatis the speed of the particle when

8= - j’[l-) é«l:’i s (10D
(&) 2909 P =L 2t | A
(B)_3.062 ”*’(3), 45 Yepslz D
(D) Zfﬁi ﬁyeed /lﬂﬁ! WAL i 5 28
(E) 47.393
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4
85) If a trapezoidal sum overapproximates J' 0 J (x)dx, and a right

4
Riemann sum underapproximates Io f(x)dx, which of the following

could be the graph of y=f(x) ?

(B)

(C) — + ; s (D)

(E)
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86) Let f be the function with derivative defined by f(x) =sin(x3) on

the interval —1.8<x<1.8. How many points of inflection does the graph
of f have on this interval? TR 7 3\ 2w
! £Y%02 a6

o e g
(B) Three : g

our
(D) Five
(E) Six

87) A particle moves along the x-axis so that at any time # >0, its velocity
is given by w(f)=cos(2—#). The position of the particle is 3 at time #=0.

What is the position of the particle when its velocity is first equal to 07?

/ VY=o o . ,
(A) 0.411 | &}(z;{' ) x[{,)-/jcaj(zf(,— VAt |
(B).1.310 §7’7’ 23T e
T bsis Y (o) loiDte = X (o657
(D) 3.091 o ‘ P

(E) 3.f111 e (f35 e = va,ém?#)w 3

| - w0 eSTI)= — 1 FIE 3
| = 2.3 1647
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88) On the closed interval [2, 4] Wthh of the followmg could be the

graph of a function f* with the property that 5= L ftdt=17?
@Vg «mjﬂ"'

wT e

(C) , ¢ ! }; — (D)

(E)
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89) The region bounded by the graph of y=2x—x" and the x-axis is the
base of a solid. For this solid, each cross-section perpendicular to the
x-axis is an equilateral triangle. What is the volume of this solid?

2 2
(A) 1.333 Mx /é\
(B) 1.067 ,,(1%” ¥ X , A
0.577 | x b

J
(C I~ ’L:'O /Arcvu// =
0.462 %;‘ );‘;/9

rb z -z
i /
(E) 0.267 x=e ¥2Z vobure = é\ A—bwjdk;a/—?-(ZX')?) A)( b :[ZK-'XL)
y . : wedh A
'y o.Yb! 85

| \
I 2 3 4

90) The graph of@the derivative of the function f, is shown above. If
£(0)=0, which of the following must be true?

L 7> () . o)1) 4150 Mermmshg 5o FEALE

o f(2)>f( [l,'b) »{"M)o | e aes ) , fo TRUE
M 70> 5Q) 1,30 +16chases siga’ Cuitlag sundkbeTrve S0 F4IE

e,

(A) I only | £&)

’@I only : . 11s) o Je }w(?‘u
(C) Il only : 14&) ¥ . L
(D) I and II only | H(3] conrd bo bore
(E) I and III only I

1 2 3
}’(%) / \
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91) The height 4, in meters, of an object at time t is given by
h(f) =24t +241” 161>, What is the height of the object at the instant When

it reaches its maximum upward velocity? .

Vio = 24+ %t te3re

(A) 2.545 meters -

[@“ 0.263 meters | Wy V ' - s 3
(C) 34.125 meters 2 éé) = 3L v/ 1}._ B’L ;O
(D) 54.889 meters ' , p___, =32
(E) 89.005 meters e :
| Il
: ‘Cé: = b X

.e,élg) L B 1Y 66
W neet)= 0263

92) Let f be the function defined by f(x) = x + Inx. What is the value of
¢ for which the instantaneous rate of change of f at x=c is the same as
the average rate of change of f over [1,4] ? ‘

Ay b L10) mj = .-—L j —F&)"‘)‘

(A) 0.456 |
" (B)1.244 |
'Y(C) 164 %'(ﬂ/” % Owg cwkeof dhamye = _A_ f (w-)xx
) 2.342 NJM—EMMJ &£ A
(B) 2.452 radgetoborye |
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7).

2003 AP® CALCULUS BC_ F_R'EE-RESPONSE QUESTIONS

CALCULUS BC o

SECTION II, Part A s
“Time—45 minutes

Number of problems—3

R .
o

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

0»'

- »

Xe 1

1. Let R be the shaded region bounded by the graphs of y = Jx and y = e
as shown in the figure above.

(a) Find the area of R.

and the vertical line x = 1,

(b) Find the volume of the solid generated when R is revolved about the horizontal line y = L.

(c) The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is
a rectangle whose height is 5 times the length of its base in region R. Find the volume of this solid.

Wefrmkbn* Hak, (nel. ‘(

&P T
4/'\" X' .2325’9-3‘!!»

12383343
ﬂUC W“dl\ V:JTF ﬂz‘a&x — j?‘rf '22’{)(
‘ﬁl 5;’ (1= (=% o

R LBAFIMD
verth 4 ..::}*-‘12-*/ I
Copyright © 2003 by College Entrance Examination Board. All rfghts reserved. - &) ~—————“"">

Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www.collegeboard.com/apstudents.

GO ON TO THE NEXT PAGE.



@ M ;

ﬂrm,g Hﬁ"&) MW’@

Y T

| AWW s*"(v’“ S ©

\f;“,, [Awwﬂifﬁ% - | ‘» |

. b, R RO I
= (sr->Tdx (o 1) = [T {

assTsi



2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

2. A particle starts at point A on the posmve x—ax1s at time 7 = 0 and travels along the curve from A to B to C

to D, as shown above. The coordinates of the partlcle S posmon (x@), y(t)) are dlfferentlable functions of ¢,

where x’(¢) = % = —9005( 6 ) sm(m“t ks ] and y’(£) = 1s not explicitly g1ven Attime t = 9, the

particle reaches its final position at point D on the positive x-axis.

(a) Atpoint C,is Z posmve‘? Atpoint C, is ilix positive? Give a reason for each answer.
(b) The slope of the curve is undefined at point B. At what time ¢ is the particle at point B ?

(©) The line tangent to the curve at the point (x(8), ¥(8)) has equation y = %x — 2. Find the velocity vector
and the speed of the particle at this point.
(d) How far apart are points A and D, the initial and final positions, respectively, of the particle?

0&*\"'&. 0_%( is Vna-(-’ ?QSP\'\‘W b&cmw%. XL@:') S &@ngsﬂ@ qlqﬂqu-&h<ﬂ‘
C‘?) ﬁt)( - "icosf‘ﬁ);'ﬂém > - or unetelaed ;

e S EE.T B pa3a E=2)
Cemec wr(F)e, (BEEY, 2B Togees
W/ Tkl Y Tl -0 =/ |\ + 1= ‘ ‘ T
-, $d".( = )’"@ ) @ i ) € / Lot ;‘/_ ) }
’ “;3

() j:%x -2
ae T AT Al @;x el (*»><—'>~
o Dbk =%H Y - Z“‘*’%—“"’” T 4’—7.,':>

=z
p-wawlw-@ai N%ﬂ«w{»ﬁ% Wu

“Copyright © 2003 by College Entrance Examination Board. All rights reserved.
Available to AP professionals at apcentral.collegeboard.com and to
students and parents at www. collegeboard com/apstudents.

(0( ) - é’) \ bfcct’-) - | ~ GOONTO THE' NEXT PAGE.




/// \ e Wht; »

.7..:"‘2‘"“ V o cAifayce

= (5 W&/M}\M éj W i’lﬂffﬁ P YA MMMMQ:M
o WWM i X Miy

( ‘(‘{[Mﬂ&x ﬁx (‘?») """M 2 } /dT-?—mg te. (.?lymﬂw

o S /"Ica)é’“’")ﬁm(rr—‘—)d/ﬁ = oliStmace ﬁ?fw!

'W""“W‘M W




2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

y

3. The figure above shows the graphs of the line x = % y and the curve C given by x = V14 y*. Let S be the

shaded region bounded by the two graphs and the x-axis. The line and the curve intersect at point P.

(a) Find the coordinates of point P and the value of % for curve C at point P.

(b) Set up and evaluate an integral expression with respect to y that gives the area of S. .
(c) Curve C is a part of the curve x> — y* = L. Show that x* — y* =1 can be written as the polar equation .
h__ 1 . S
"cos?6 — sin?6 |
(d) Use the polar equation given in part (c) to set up an integral expression with respect to the pdl_ar‘angle 6 that
represents the area of . ’ :

— -'s:: ’qgn 3 5-; j N ,; —// .

) et (79 =50 vz 300°% R R o1l @)

. H’\j’h—: =Y | fﬁ: s , : ".‘j‘ Y ) .3/
e ‘ = ‘ = -
U =2 ="M 7N, o S Ve S
Lo  END OF PART A OF SECTION Il | — ¢ {3
PTION = 3 |
s g
() X 97 ) =2 (rw?b’)l‘”['”’“) =\

(d) =7 (o hack)
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" CALCULUS BC
. SECTIONII, Part B
Time—45 minutes
Number of problems—3

No calculator is allowed for these problems.

4

- 4,-2)
Graph o@ | :

4. Let f be a function defined on the closed interval -3 < x < 4 with £(0) = 3. The graph of .f; the deﬁvatiye
of f, consists of one line segment and a semicircle, as shown above. ‘ '

(a) On what intervals, if any, is f increasing? Justify your answer.

(b) Find the x-coordinate of each point of inflection of the graph of f on the open interval —3 <x<4 I ustify
your answer. ' '

(c) Find an equation for the line tangent to the graph of f at the point (0, 3).

(d) Find f(-3) and f(4). Show the work that leads to your answers.

() + s (N ereasing M.@’(x) >?D/wkm’4 Y —’f'rw@,;ﬁw t? ﬁxz:_f;,j
(h) L ks an WHledhon VDM_. where L1() chanye) Siyn , inrch Weans .
whine LD V5 changdy Bown Merauing ke Hevreasing [or Jit@. versa,
This arcues at [X= 8] andFZZ], |
() £ ’/(M); —z T the stge e bzt /'& )5 i(:

i SRS

s )= ~2lx=o)|

uM
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2003 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

5.- A coffeepot has:the shape of a cylinder with radius 5 inches, as shown in the figure above. Let h be the depth of
the coffee in the pot, measured in inches, where F is a function of time 7, measured in seconds. The volume V
of coffee in the pot is changing at the rate of —57z/Fi cubic inches per second. (The volume V of a cylinder with
radius r-and height h.is V = wr2h.) " )

S dh _ AR
.(a) Show that P 7l
(b) Given that # = 17 at time ¢ = 0, solve the differential equation %— = - % for h as a function of ¢.
. (c) At what time ¢ is the coffeepot empty?
6. The function £ is defined by the power series
‘ _ 0o (_1)nx2n ~ £2_ _-7_51 xé ' ‘ (_Dn xZn
f(,’c)“r;(zml); it TH s Hk THA G P TR

for all real numbers x.

(a) Find £’(0) and f”(0). Determine whether f has a local maximum, a local minimum, or neither at x = 0.
Give areason for your answer. ‘

(b) Show that 1 — L approximates £ (1) with error less than —1— .
31 2P 100

() Show that y = f(x) is a solution to the differential equation xy” + y = cos X.

END OF EXAMINATION
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