AP® CALCULUS BC
2009 SCORING GUIDELINES (Form B)

Question 1

A baker is creating a birthday cake. The base of the cake isthe y

region R inthefirst quadrant under the graph of y = f(x) for zof

0 < x < 30, where f(x) = ZOsin(g—g). Both x and y are 164
measured in centimeters. Theregion R isshown inthefigure 121
above. The derivative of f is (x) = %’Tcos(’?f—g). 81

(@ Theregion R iscut out of a 30-centimeter-by-20-
centimeter rectangular sheet of cardboard, and the o
remaining cardboard is discarded. Find the area of the
discarded cardboard.

(b) Thecakeisasolid with base R. Cross sections of the cake perpendicular to the x-axis are
semicircles. If the baker uses 0.05 gram of unsweetened chocolate for each cubic centimeter of cake,
how many grams of unsweetened chocolate will be in the cake?

(c) Find the perimeter of the base of the cake.

30 2 :integrd
Area=30-20— | f(x)dx = 218.028 cm? 3:
(@ Area .[o (x) dx cm {1'an9Ner
30 f(X) 2
(b) Volume = f %(Tj dx = 2356.194 cm® 3 { 2 : integral
0 " | 1:answer
Therefore, the baker needs 2356.194 x 0.05 = 117.809 or 117.810 grams
of chacolate.
. 30 ; 2 :integrd
(c) Perimeter = 30 + Io J1+ (f7(x))? dx = 81.803 or 81.804 cm 3: { 1- :';s/?/:ar
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CALCULUS BC
SECTIONIII, Part A
Time—45 minutes

Number of problems—3
A graphing calculator is required for some problems or parts of problems.
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Do not write beyond this border.

I Work for problem 1(a)

2
Areoa of R = %0 s;n(%)dm 281.972
rpmainin9 cardboard = 30x10 - R
S 2UQ028 amt
Work for problem 1(b) ared of \ //1
Semiciccle = 1 y3q /
area of
(= %‘4 S migicele s g‘qlﬂ
30 2
" Volum - éL‘n go (wsin (31:-‘)) dz
N 3
amount of = 7235619449 om
(hotolate = g g5 « 22 56.14U4q = (17,8097 9

"IOpI0q ST} PUOAaq 31UM JoU O]

Continue problem 1 on page 5.
-4-

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



_ Do not write beyond this border.

Work for problem 1(c)
Ye | perimeter = Shaded ding
+ 5 2 a potionof
X-0XKL§
2 Q& poftion sf xX-axi§ = 30.Cumn
o , 4 3o X

%ded W: 30 ‘.{-(E}i)l
o \) dx

“I9pI0q ST} PUOAaq AIUM 10U 0

= JH— “")) doc
30 :
Snaded g &+ O poftion ok X—AKS
= g1.8037037Y cwn
GO ON TO THE NEXT PAGE.
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CALCULUS BC
SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.
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Do not write beyond this border.

N
Work for problem 1(a) | ' o
Aeen oF orgnl wler } 3000=600m* — @
fon o R= L) = -es(B)I=391402 0 -0
Meow oF Licardel codbod: ©-0=600-331.41L=2218.028cm" |
fde Hhab R das wd g0 Lyl uaw,ucwtw)&t 2, wilemy Mo dloe
calmtwlmv\ w\lu! 5,
é‘i
g
Work for problem 1(b) 2
Arca oVr“ N e ow[b an ra\-[ws r ;Ju 'ﬂw& area & a c/oss“;euL,or\ «tc’ Rz g
32_(_ 20 $on %—)77[ ZfVLéafﬁL -FL(S 4@"; ‘.X/‘-O ‘to ZO) We_ D}e/“ g‘
ISBO Whn )) e, we 901’ 235h 1db e’ oF take.
O e ke e ae by 00Cgom oF charlebs,
13661440 0.059,5= 111.9104 o chml& Sl Ko e whe.

" 4-
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Continue problem 1 on page 5.
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Work for problem 1(c)

T pondr oF Ho e o e e won b bunkd b b o

The,  shunht w'v\r)omwl/ o xtoxs 5 o, with length 30-0>Ycu,.
The come & Fl) don 270 & 305 Ho Aler, |
The Longily sF « carve » gien by )“U*&;J)&c |

F s oo by Ao qurbon, Fhus Ho e s Leghl
) cn(_em[m)) Ve =4899 cn.

Adbng b WWJ(S, e peansbor of k230845 1112125 Hon |

*J9pIoq SIy) puoKaq UM 10U O]

GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

CALCULUS BC
SECTION I, Part A
- Time—45 minutes
Number of problems—3

A graphing calculator is required for some problems or parts of problems.
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Ar= 3020200 ent

Work for problem 1(a) -
A= 20T
‘ : 1 - :
AQ; 38LATL ol L e o e Bvsesed
A A -A Co Ao AN be 28,02 ot
D: » T " .
v = 600 -8l 471
j : ;D'—' Ry, 0% unz:\
Work for problem 1(b) A = '2\-’ e ‘_,Z 7= R0 v C%\

e ave o e T fomalX
LoMrexn DOO S

& onerend” ([ C7 A = TC[omal ) A
thocoluye ° | 3 °

\= (000 cw

LoD » 0.05 = 200

"IopIOq ST PUOAS] AIIM JOU O

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

©= oe \%\’h -\—;'50
30 _
IRt
VL_._ SZO Q; —;NCD%G%\\_L A‘Dk
L= Q§(7‘l7 |
P=C(C5 74730

m§c7°\7 c/W\7
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GO ON TO THE NEXT PAGE.



AP® CALCULUS BC
2009 SCORING COMMENTARY (Form B)

Question 1

Sample: 1A
Score: 9

The student earned all 9 points.

Sample: 1B
Score: 6

The student earned 6 points: 3 points in part (a), 3 points in part (b), and no points in part (c). In part (c) the
student does not have an arclength integral and was not eligible for the answer point.

Sample: 1C
Score: 4

The student earned 4 points: 3 points in part (a), 1 point in part (b), and no points in part (c). In part (a) the student’s
work is correct. In part (b) the student has an error in the constant factor and earned only 1 of the integral points. The
student was eligible for the last point, but the answer is not consistent with the work shown. In part (c) the student
does not have an arclength integral and was not eligible for the answer point.
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