AP® CALCULUS AB
2009 SCORING GUIDELINES (Form B)

Question 1

At acertain height, atree trunk has acircular cross section. Theradius R(t) of that cross section grows at
arate modeled by the function
dR _ 1
dt 16
for 0 <t < 3, wheretime t ismeasured in years. Attime t = 0, the radiusis 6 centimeters. The area of
the cross section at time t isdenoted by A(t).

(3+sin(t?)) centimeters per year

(8 Write an expression, involving an integral, for theradius R(t) for 0 <t < 3. Use your expression to
find R(3).

(b) Find the rate at which the cross-sectional area A(t) isincreasing a time t = 3 years. Indicate units
of measure.

3
(c) Evauate Io A(t) dt. Using appropriate units, interpret the meaning of that integral in terms of cross-

sectional area.
t
€)] R(t)=6+f 1—16(3+sin(x2)) dx 1:integra
0 ) _ .
R(3) = 6.610 or 6.611 3. 1rexpressonfor R(t)
1:R(3)

(b) At) = 7(R(t))? 1: expression for A(t)
A(t) = 2zR(t)R(t) 3:{ 1:expressionfor A(t)
A(3) = 8.858 cm? /year 1: answer with units

(© '[ 03A'(t) dt = A(3) — A(0) = 24.200 or 24.201 1 : uses Fundamental Theorem of Calculus

3
3. | 1ivalueof [ “A(t) dt
Fromtime t = 0 to t = 3 years, the cross- ' 0 s
sectional area grows by 24.201 square 1 : meaning of J' A(t) dt
centimeters. 0
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CALCULUS AB
SECTION I, Part A

Time—45 minutes

Number of problems—3

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

Do not write beyond this border.

Work for problem 1(a)

Ret)= 0 le’"y&‘Q(z)} &7( +L "‘OY ost=3

The  RGY= [} 4 (45a00)) dx 4= 0blHb=641)

Work for problem 1(b) 2 ‘ R(f) 5

Heaw ot =3 yaos, Nizg)= J——(z+s (3 ))—2 98
The Lt of wmemswe g gpntimelar / o
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Continue problem 1 on page 5.
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Do not write beyond this border.

Work for problem 1(c)

CAmdt = A3 = Avy A =) -T (e

The vt 3y Cm -, o e ot meenS

v gww% o-F-a%L otves ef f}u o sactm e

%@f v o v@mr 2
g
8
g
:
g
GO ON TO THE NEXT PAGE.
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CALCULUS AB
SECTION II, Part A
Time—45 minutes
Number of problems—3

A graphihg calculator is required for some problems'or parts of probleh:s.

Do not write beyond this border.

Work for problem 1(a)

QR-’ 4 ‘(LB-VSMT )0”
R ((zrsintXATE o
R(3)= ﬁ_f('gfs:'m‘)ot’ffé: (.61 ew

-‘Work for problem 1(b)

A(f'): T’ - ‘W(R(ﬂ)z

dA S . dR
g c 2T R(’r) o

LI :
], 2R3 iR - Bt e

"Top30q ST} puokaq jam Jou o
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Continue problem 1-on page 5.
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| Work for problem 1(c)

>

. |
{gﬁ'_(f>o\'r= b{%‘,— = A3)-A(0)
-

A(3)= 7 R =7.29%

A)= m(6)= 36T

A(3)-A(0) = 2 k20] ew

3 ' r - : -~ Se
/{A'(f')alf: 2640, 20) e W the & CAOR2-5

a/\.QAvZ e tunk ot =340

“13p3oq STq) puokaq A 10U 0Q
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Do not write beyond this border.

CALCULUS AB
SECTIQN I, Part A
Time—45 minutes .

Number of problems—3
1

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

“Work for problem 1(a) ' d’P | / ,“
Ry A (42) 51 A B (3 4SeA?) \db e
ay * Y (3 *3\“(‘; ) 1 %& ‘

3 v
! 3
Q‘&):’/{ '_é‘(g* Bint )]Jt > ®) - RO - g{-‘, (5-&5205‘7]‘ Je
0 | e |

o

R(®) -6 = 061 » R): 6.6\ centimerers.

Work for problem 1(b) AL TCc .- (_" "

] .
AN db e 5 on dh e b are (L)
e s dr  a o 4t T A& c

tohen €23 D ar, yk(@ A k3’<. 5mg"\> = LU.020 C%{
dy \ . A=

"13pI0q ST PUOAaq 1M J0U 0
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Continue problem 1 on page 5.



Do not write beyond this border. ‘

Work for problem 1(c)
| 3

AR S < J 7%((3-»9%1)&

2
. o 0.

s B.6FF am?

Hhis inke%ra\ Shows LS dhe diffecence \beiween +h e
Cross - seckional of@u Twh Ahe Hese B Geors, in dher
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GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2009 SCORING COMMENTARY (Form B)

Question 1

Sample: 1A
Score: 9

This student earned all 9 points. Note that in part (b) the student earned the A(t) point implicitly. In part (c) the
student earned the answer point in spite of using a rounded value for R(3) from part (a).

Sample: 1B
Score: 6

The student earned 6 points: 1 point in part (a), 3 points in part (b), and 2 points in part (c). In part (2) the student
only earned the point for R(3) since an integral expression for R(t) is not included. In part (b) the student’s
work is correct. In part (c) the student earned the first 2 points. The student did not earn the point for the meaning
of the definite integral since the response mentions cross-sectional area at a particular time rather than growth in
cross-sectional area over the three-year period.

Sample: 1C
Score: 4

The student earned 4 points: 1 point in part (a), 2 points in (b), and 1 point in (c). In part (a) the student only earned
the point for R(3) since an integral expression for R(t) is not included. In part (b) the last equality on the student’s

second line earned the first 2 points. Although A(t) is not explicitly stated, the student earned the A(t) point. The

student did not earn the answer point since 3 is used, instead of R(3), in the calculation of %—f‘ at t = 3. Inpart (c)

the student earned the point for the meaning of the definite integral.
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