AP® CALCULUS AB
2007 SCORING GUIDELINES (Form B)

Question 1

2
Let R be the region bounded by the graph of y = ¢**™* and the y
horizontal line y = 2, and let S be the region bounded by the graph of 3l

2
y = > and the horizontal lines y = 1 and y = 2, as shown above. m

(a) Find the area of R. 5
(b) Find the area of S. S \

(c) Write, but do not evaluate, an integral expression that gives the l \

volume of the solid generated when R is rotated about the
horizontal line y = 1.

2
e** ™ =2 when x = 0.446057, 1.553943
Let P = 0.446057 and O = 1.553943

1 : integrand

0
(a) Arca of R = J (ezH2 - 2) dx = 0514 3: 41 limits
g 1 : answer
(b) A 1 when x = 0, 2 1 : integrand
3: 4 1:limits
2 )
Areaof S = f (ezx_x2 - l)dx — Area of R 1 answer
0
= 2.06016 — Area of R =1.546
OR
P 2 2 2
f (eZH —1) dx+(Q—P)-1+f (e2H —1) d
0 0
= 0.219064 + 1.107886 + 0.219064 = 1.546
e Dx—x2 2 2 2 : integrand
(¢c) Volume =7 (ex_x —1) —(2—1)jdx 3:{ -
P 1 : constant and limits
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CALCULUS AB / H—»
SECTION I, 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)

2x = x"
-2 = X=04Yst and *= 1.554

6?/& a = O.L’{qé GAJ)"J b: /55(‘{

Do not write beyond this border.

b

e
Hrﬁ&\ = J e'LK-;{ -2 o\"
(2]
1.S5Y N
oy X =«
J e -2 dx
0.uyg
2
= 0-514 it

Continue problem 1 on page 5.
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Do not write beyond this border.

l Work for problem l(b)w

1

g8
7 21X~ %
Aree dr S = | 7T Uy - A 4R

(2]

= X.060 - 0.514

"19pI0q S} puokaq oM 10U 0

. L7
= '. 5%6 Mﬂl‘*
Work fqr problem 1(c)
<
x—o " e
\/ = 7N } (€ - ') - <2'\) AS(
o .
1.55¢4
N 1
TR X
=7 V = W‘S, <€ ,\> - AX
0.44 4,
GO ON TO THE NEXT PAGE.
-5-
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CALCULUS BC | } 'B
SECTION II, Part A |
Time-—45 minutes

Number of problems~-3
S

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

Do not write beyond this border.

Work for problem 1(a)

By

I 2=21-000 S - ihm = @

= H;Jl——fwl

LSs4 . oy
P:j\ @"‘ Cdy - g.x[;,gt,q -o.Mét(

0.494q¢

"IopI0q STyl puokaq 21LIM JOU O]

Continue problem 1 on page S.
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Do not write beyond this border.

l Work for problem 1(b)

M- {5_’11';” - !

bz 2t -x"

O = ()
(=2, O

I Work for problem 1(c)

\= j;: (e )’ d x

“I2pI0q STy} puo&aq 2L 10U O

-5-
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CALCULUS AB
SECTION II, Part A

Time—485 minutes

Number of problems—3 / C/
I

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

Do not write beyond this border.

y
4
3 ~_AAQ>'73

Lﬂ\& $54,2)
21/

q1 o 1 2 3
Work for problem 1(a)
» 1.4
Q) Avea Q = g (sz—x} _ '2> dx = 0.6\4
AAG

Continue problem 1 on page 5.
-4-
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Do not write beyond this border.

ﬁVork for problem 1(b)

1SS 4

Aven & = % e 'Q‘u—ﬂB - LQU%Z "\5 dx =

AAC

Work for problem 1(c)

\

c4AG

PR

54
2r N &7 SN ax

"19pi0q STy} puokaq UM 30U O

-5-
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AP® CALCULUS AB
2007 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). Correct work is
presented in parts (a) and (b). Although the student attempts a correct solution by rotating the region R + S about
y =1, the response does not subtract the volume obtained when region S is rotated about y = 1. The integrand and

the limits are incorrect, so the student did not earn any points in part (c).

Sample: 1C
Score: 3

The student earned 3 points: 3 points in part (a), no points in part (b), and no points in part (c). The student presents
correct work in part (a). Incorrect limits and an incorrect integrand are shown in part (b), so no points were earned. In
part (c¢) the student has an incorrect integrand and so did not earn the first 2 points. The correct limits are shown, but
the student did not earn the limits and constant point because of the extra factor of 2 multiplied by the integral.
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AP® CALCULUS AB
2007 SCORING GUIDELINES (Form B)

Question 2

A particle moves along the x-axis so that its velocity v at time

t 20 is given by v(¢) = sin(tz). The graph of v is shown above

for 0 < ¢ < +57z. The position of the particle at time ¢ is x(¢) and

v(1)

its position at time ¢ = 0 is x(0) = 5.
(a) Find the acceleration of the particle at time ¢ = 3. ; !
(b) Find the total distance traveled by the particle from time ¢ = 0 ¢ 3
to t = 3.
(c) Find the position of the particle at time ¢ = 3. 1
(d) For 0 <t <57z, find the time ¢ at which the particle
is farthest to the right. Explain your answer.
(@ a(3)=V'(3)=6cos9 =-5.466 or —5.467 1:a(3)
3
(b) Distance = J.O|v(t)| dt =1.702 5 1 : setup
OR 1 : answer
For 0 <t <3, v(t) =0 when t = Jz =1.77245 and
t =~2x = 2.50663
x(0)=5
z
x(Vr) =5+ " v(r) dt = 5.89483
0
2z
x(V27) =5+ [ 7 o(e) de = 5.43041
3
x(3) =5+ jo W(t) dt = 5.77356
|x(x/;) - x(0)| + |x(v27r) - x(«/;)| + |x(3) - x(\/2ﬂ)| =1.702
X 1 : integrand
© x(3)=5+ jov(t) dt = 5.773 or 5.774 3: 1:uses x(0) =5
1 : answer
(d) The particle’s rightmost position occurs at time ¢ = vz = 1.772. l:setsv(t) =0

The particle changes from moving right to moving left at those times ¢ for
which v(z) = 0 with v(¢) changing from positive to negative, namely at

t =7, B3z, 57z (t =1.772,3.070, 3.963).

T
Using x(7) =5+ I . v(t) dt, the particle’s positions at the times it

changes from rightward to leftward movement are:
T: 0 Nz B3z 57
x(T): 5 5.895 5.788 5.752

The particle is farthest to the right when T = V7.

© 2007 The College Board. All rights reserved.

3:4 1:answer

1 : reason
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Do not write beyond this border.

Work for problem 2(a) |

a(t)= V()= cos t%) (2t)
= 2% COS&?z)

a(3)= b cos 9 =~ 5.467

l Work for problem 2(b)

The cbject veverses direction twice before +=3.

v (@) =sin(#)=0
t ={1.772, 2,507}

172 2.507 3 ;
fo \/Gt)iﬂf-l* 51,771 v&)«ﬂv{ +22§07VL+) dt

- 0.895 + 0.464 +0.343 ‘
= [.702

Distance troweled=

Continue problem 2 on page 7.
-6-
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Do not write beyond this border.

| Work for problem 2(c) |

Positon at =% s the initial PDS"HOH PL\AS net distance toveled.
x(3)=%(0)+ j VYAt

=5+ 0774
=5, 7%

l Work for problem 2(d) ]
When the Dbjec‘l’ reaches V”iti)ht and reverses d'|vec'l*'i@n) %) has
reached a velative moximum.

vty =0 -Evr which \/C'D d’«anﬁesfr@wv +ve to -ve .
t={1.772, 2.070, 3.963}

Comparing x (4) = J V() dt4+ C -
0

| x
L7721 5.895
2.070|5.788
2.96315.752

Jo As 1 increases, the maximium Jigflﬂw“w‘ffb ‘o the ”i’f"f)h?

decleasesS.
x () has an gbsolute movinwm ot £=1.772.

~ The object s Jarthest vight at +=].772.

“IopI0q SI) puoAkaq LM JOU O(]

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

v(t)

IT

I Work for problem 2(aL| oo &

Pcoberehon : ) 2 Vc‘\m@ £ Nz\d_(H._ V)

o= (satf)y = et

Al = U @B bovd 2 - 5.280

rWork for problem 2(b) I

Tl ot Hewhed  aroialine wlaity =2 v H

\ y .
1ol gohnee Yetuthed - Jf Gt ot - )’g qath & “fﬁ o) o

= LA

“IANTON QTIM MINAAN MTTAA ANTY A Y

Continue problem 2 on page 7.
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Do not write beyond this border.

Work for problem 2(c) 1
y 3 “‘7)‘ .
volaity, VY 7 e cpone Fogs

B i) ptEn 5, e e @EDS

S )0 anttat = 5.9%

LWork for problem 2(d) I

when T JX, He uplwe K j: gt heeomes T O)W»W

S e prirche & dartiest Ao Hevigl een t:in

"10p10q ST) puO&aq SILIA 10U O]

GO ON TO THE NEXT PAGE.
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1..

> !
0 - sz
-14

Do not write beyond this border.

I Work for problem 2(aﬂ

0= v * a sint? - 2tCost?
ar At

a(3): 6u6? = ~OTeT unc(s?

The = tce & G\ecdzﬂah’(\g

| Work for problem 2(bﬂ
3 >
dis = alt) = S CAV(S I j Sin(e®) dt
0

= 0774 uar

TeameA A~ mvees e T m s mavT s

Continue problem 2 on page 7.
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Do not write beyond this border.

| Work for problem 2(c) J

<) = ) SIND) At

A) = —j@s () +C ~(0) =5
2t
S=C

X ()

\

-Cost?t + S
2t
G52 unik -

\1

X(3)

[Work for problem 2(d)—|

ro re o0t ar {7

ETS Faxrtinesy r
e QRPN (S qreaiey Anan e

Q) AR anos
aca o 1he 6753?“

GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2007 SCORING COMMENTARY (Form B)

Question 2

Sample: 2A
Score: 9

The student earned all 9 points.

Sample: 2B
Score: 6

The student earned 6 points: no points in part (a), 2 points in part (b), 3 points in part (c), and 1 point in part (d).
Correct work is presented in parts (b) and (c). In part (a) the student did not earn the first point because the derivative
of v(¢) is incorrect. The student could have used the graphing calculator to find the numerical derivative. In part (d)

the student does not set v(¢) = 0, so the first point was not earned. The answer point was earned but not the reason
point since the student does not explicitly rule out the other times for which v(z) = 0.

Sample: 2C
Score: 3

The student earned 3 points: no points in part (a), no points in part (b), 2 points in part (c), and 1 point in part (d). In
part (a) the derivative of v(¢) is correct, but the student makes an error when evaluating the acceleration at ¢ = 3. In

part (b) the student integrates the velocity to find displacement instead of integrating the speed to find distance
traveled. In this case, since the particle changes direction on the interval from ¢ = 0 to ¢ = 3, displacement is not the

same as distance traveled. In part (c) the student has a correct integrand and uses x(0) = 5, which earned the first 2
points. The student attempts to find the antiderivative of v(¢) but did not earn the last point. In part (d) the student
does not set v(¢) = 0, so the first point was not earned. The answer point was earned but not the reason point since
the student does not explicitly rule out the other times when v(¢) = 0.
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AP® CALCULUS AB
2007 SCORING GUIDELINES (Form B)

Question 3

The wind chill is the temperature, in degrees Fahrenheit (°F), a human feels based on the air temperature, in

degrees Fahrenheit, and the wind velocity v, in miles per hour (mph). If the air temperature is 32°F, then the

wind chill is given by W (v) = 55.6 — 22.1v"!® and is valid for 5 < v < 60.

(a) Find W'(20). Using correct units, explain the meaning of #'(20) in terms of the wind chill.

(b) Find the average rate of change of W over the interval 5 < v < 60. Find the value of v at which the
instantaneous rate of change of W is equal to the average rate of change of W over the interval 5 < v < 60.

(c) Over the time interval 0 < ¢ < 4 hours, the air temperature is a constant 32°F. At time ¢ = 0, the wind

velocity is v = 20 mph. If the wind velocity increases at a constant rate of 5 mph per hour, what is the rate of
change of the wind chill with respect to time at ¢ = 3 hours? Indicate units of measure.

(@) W'(20) = -22.1-0.16-207"* = —0.285 or —0.286 5. [ 1:value
" | 1 : explanation

When v = 20 mph, the wind chill is decreasing at

0.286 °F / mph.
(b) The average rate of change of W over the interval 1 : average rate of change

5<1 <60 is W(60) - W(5) _ —0.253 or —0.254. 3: 4 1:W'(v) = average rate of change

W (60) I/6VO(5_)5 1 : value of v

w (V) = T when v = 23.011.

dw dw dv dv

avi (2. _p(35)-5 = —0.892 °F/h 1: 2 =5
(c) il ( o ) » W'(35) -5 =-0.892 °F /hr 0

1 :uses v(3) = 35,
OR 3: or
uses v(t) = 20 + 5¢

W =556 —22.1(20 + 5¢)*'° 1 : answer

dw _ o

Wt:?) = —0.892 F/hI’
Units of °F/mph in (a) and °F/hr in (c) 1 : units in (a) and (c)

© 2007 The College Board. All rights reserved.
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Do not write beyond this border.

Work for problem 3(a)
o, /6
Ww)=.5% & -2 ( -

X ey I+ pears thetl fhe
Wiw) = -2z (ote) v Wik chill 15 decrerst
= —3634 V—o.esr £ A rale ,,.{

! | -0,@¥ 0,&86 oF/”/‘fh' "V'W
W'(20) = -358¢ (>2) osa i

= -0, 296 ‘%}'v

*J9PI0Q STYI PUOASQ NLIA J0U O(T

Work for problem 3(b) } !
Wz 330 07" L wlwE -0.25%
| W | —3,5360 7. g, 25
AU?| rofe féédo e 4 V:o2. 997 kew
/ , ‘ .
=5 s W (v) Vv
S 0.8
] g}ﬁ -3.536 V"% gv |
= (-3, 35882
ST ( s - )
~ = 0:2-551 SF
AP"’
—_ T
Continue problem 3 on page 9.
-8
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Do not write beyond this border.

Work for problem 3(c)

v .
T

Cdv-[5at
V- tgte
20 - §(O)+C-

C. :'2?'

Vit) =% F+20

& X =3,
V(3) - I5420 =33 yuph

m———

Mv

Ci;(b’:__ -3.5354 J-o' v
AV = T
dA -
OB_.V . dw %
£ dv ' =
T (-3.538 (/""*")(5)
AW

o o setre )i
= -4, 942 A/

————

END OF PART A OF SECTldN "

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.

"15p10q STy} pUOAaq LM 10U 0

-9-
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Work for problem 3(a)
L= SS6 Y

' (W)= —71\(!6‘)v

W (20) T <076 ,.\PHQ b vale oL Cranog ob  Hre Lindeh
aL' (v=20)

Work for problem 3(b)

YR 300 0Q

F(6°> F(g) 1%, 0SS0 — 273, 0049 },_

’ =/=2SH
€0-S | 6o -§ —

“39pIoq S

W' (W)= —22 (le‘)u = -89
S (wv/})
Z\}-:?z,o_\\.

Continue problem 3 on page 9.
-8-
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Do not write beyond this border.

Work for problem 3(c)

o _ 16
W (L) = s86 -2Llv

.
<

=S

3

“

W@ = 22 (6

W (8): -y oo
) mne

vye+=3 =38

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.

"35p30q ST PUOKSq SILA 100 0

-9- ,
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Do not write beyond this border.

[Work for problem 3(a)

W (W= 16 g—n‘x)\/"‘Bq \ =720
._‘gu_)
wl(ze) = o (-220) (2D
= -,2855
| W= - 280 Wh}j

- ‘ iy rEection
\(20) (s Whow Ldst ane M w ;
f\{:\fz( v3 M Chill TS WOWVG W e O Hewgeediaee

(S (oF phan +hg wwd TS HPaRVe - o VILTALN
0o+ 20 WmPh

( Work for problem 3(bLI

w(by—w(a)
aeeanL _ .
gake cnavigr = V- &

w( €0)— w(8)

YO\ o |
— (gg.(o - 22\ (&o)‘“")_(gs‘(,, —.22.c(5')”

B e

Go -5

T 5

"

T12537

—

C‘-VLC‘ £ i ﬁ-{
;M?é ov !-:: - 154 el g |

18 7 i"‘.;‘ H
(v,

a e

Continue problem 3 on pe
-8-
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Do not write beyond this border.

Work for problem 3(c)

dv.
3
\

\Y/
@'t

N

AL

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.

-0-

©2007 The College Board. All rights reserved.

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



AP® CALCULUS AB
2007 SCORING COMMENTARY (Form B)

Question 3

Sample: 3A
Score: 9

The student earned all 9 points. The answer of 22.989 in part (b) is acceptable. In this case the student sets W'(v)
equal to the correct average rate of change rounded to three decimal places and correctly solves for v.

Sample: 3B
Score: 6

The student earned 6 points: 1 point in part (a), 3 points in part (b), 2 points in part (c), and no units point. In part (a)
W'(20) is correct, but the student does not give a complete explanation. It was necessary for the student to appeal to
the fact that the wind chill is decreasing and not merely changing. In part (b) the student calls the function F instead
of W but correctly finds the average rate of change. In part (c) the student earned the first 2 points but does not apply
the chain rule to come up with the required answer. The student does not use correct units.

Sample: 3C
Score: 3

The student earned 3 points: 1 point in part (a), 1 point in part (b), 1 point in part (c), and no units point. In part (a)
W'(20) is correct, but the student does not explain that the wind chill is decreasing. In part (b) the student earned the

first point for the average rate of change. In part (c) the student earned the first point but makes a mistake in
calculating the velocity at ¢ = 3, so the second point was not earned. Although the student was eligible for the third

point, it was not earned since ‘Z—Vf was not found at ¢+ = 3. The student does not use correct units.
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AP® CALCULUS AB

2007 SCORING GUIDELINES (Form B)

Question 4

Let f be a function defined on the closed interval -5 < x < 5
with f(1) = 3. The graph of f”, the derivative of £, consists

of two semicircles and two line segments, as shown above.

(a) For =5 < x < 5, find all values x at which f has a /’\

relative maximum. Justify your answer. — — —_ :
_ 5 43 2-10 § 2 3 4\5
(b) For =5 < x < 5, find all values x at which the graph of f -1+

has a point of inflection. Justify your answer.

(c) Find all intervals on which the graph of f is concave up
and also has positive slope. Explain your reasoning.

Graph of f*

(d) Find the absolute minimum value of f(x) over the closed interval —5 < x < 5. Explain your reasoning.

(@ f'(x)=0atx=-31,4 2'{1
/" changes from positive to negative at —3 and 4. |1
Thus, f has a relative maximum at x = -3 and at x = 4.

(b) f' changes from increasing to decreasing, or vice versa, at 5. 1
x = —4, —1, and 2. Thus, the graph of f has points of 1
inflection when x = —4, —1, and 2.

(c) The graph of f is concave up with positive slope where [’ 5. 1
is increasing and positive: -5 <x <-4 and 1 < x < 2. 1
(d) Candidates for the absolute minimum are where f’ 1
changes from negative to positive (at x = 1) and at the 3:491
endpoints (x = -5, 5). 1

-5 , T
f(—5)=3+j1 S(x)de=3-2 427 >3
f)=3
_ > —3yc2 1
f(5)_3+j1f(x)dx_3+ =53
The absolute minimum value of f on [-5, 5] is f(1) = 3.

© 2007 The College Board. All rights reserved.

: x-values
: justification

: x-values
: justification

: intervals
: explanation

: identifies x = 1 as a candidate
: considers endpoints
: value and explanation
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Do not write beyond this border.

4

'S KB K

NO CALCULATOR ALLOWED

CALCULUS AB
SECTIONII, Part B
Time—45 minutes
Number of problems—3

No calculator is alloweti for these problems.
y N\ ! - i \f,‘]’ b

Graph of f’

G) rg‘u-\\‘\m wmaximum ot X= "771 ‘+
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CALCULUS AB
SECTION II, Part B
Time—45 minutes

Number of problems—3

No calculator is allowed for these problems.

Do not write beyond this border.
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N
t + t——X
/\ 2 3 N
5,-D
Graph of f*
Work for problem 4(a) | . L .
| 7

Work for problem 4(b)J af 1 - _,4, x z - ] / W

10 Continue problem 4 on page 11.
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SECTION IL, Part B
‘Time—45 minutes
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No calculator is allowed for these problems.
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AP® CALCULUS AB
2007 SCORING COMMENTARY (Form B)

Question 4

Sample: 4A
Score: 9

The student earned all 9 points.

Sample: 4B
Score: 6

The student earned 6 points: 2 points in part (a), no points in part (b), 2 points in part (¢), and 2 points in part (d).
Correct work is presented in parts (a) and (¢). In part (b) the student only finds two of the three values, so the first
point was not earned. The justification point was not earned because it is not true that /' changes from increasing to

decreasing at x = —1. In part (d) the student earned the first 2 points since x = 1 is identified as a candidate and the
endpoints are considered. Since the student never concludes that the absolute minimum is 3, the third point was not
earned.

Sample: 4C
Score: 4

The student earned 4 points: 2 points in part (a), no points in part (b), 1 point in part (c), and 1 point in part (d).
Correct work is presented in part (a). In part (b) the student gives two additional, incorrect values, so the first point
was not earned. No justification is included. In part (c) the first point is earned because of the correct intervals. The
student’s sign chart alone did not earn the explanation point. It was necessary to explain the reasoning from the sign
chart. In part (d) the student earned the first point since x =1 is identified as a candidate. The student does not
consider both endpoints and does not give a correct answer, so the last 2 points were not earned.
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AP® CALCULUS AB

2007 SCORING GUIDELINES (Form B)

Question 5

dy

Consider the differential equation pi %x +y-1

(a) On the axes provided, sketch a slope field for the given differential equation

(b)

(c) Let y = f(x) be a particular solution to the differential equation with the

(d) Find the values of the constants m and b, for which y = mx + b isa

at the nine points indicated.
(Note: Use the axes provided in the exam booklet.)
2

Find d’y in terms of x and y. Describe the region in the xy-plane in

dx®

which all solution curves to the differential equation are concave up.

initial condition f(0) = 1. Does f have a relative minimum, a relative

maximum, or neither at x = 0 ? Justify your answer.

solution to the differential equation.

(a)

(b)

(©)

(d)

dzyldyl 1

—_— = = —_— = = + _ —

ol 2 e 272
Solution curves will be concave up on the half-plane above the line

YET Y

2
% =0+1—1=0andd—2y =0+1—%>0
x((),l) dx (0’1)

Thus, f has a relative minimum at (0, 1).

Substituting y = mx + b into the differential equation:

m=%x+(mx+b)—l=(m+%)x+(b—1)

_ .1 T § _1
ThenO—m+2andm—b I m= 2andb—2.

© 2007 The College Board. All rights reserved.

2 : Sign of slope at each
point and relative
steepness of slope lines in
rows and columns.

2
2. 4
3: d?
1 : description

5 1 : answer
" | 1 :justification

5 1 : value for m
" | 1: value for b
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Continue problem 5 on page 13.
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fio)=1
Ay
_ - —‘—- 0 —{' \ - l = O
d x B
0{1%\ { \ |
E” > 5 0 + | - 2 - > >0
[ s welative  mimwues Arze
s A% . peve ol J\‘K\/ﬁe 1ts SN Lvo v
T atfains
vegative +o ((}‘sVHVe
Work for problem 5(d)
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0('21 1 \ |
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- 2 e
‘ -
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2
)
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Work for problem 5(a)
9 - }:

- 2‘ 4 /

N H

A —

o 1
Work for problem 5(b)

Py 4y g
= .&(ﬁ) = (0y0) = St = Lty

NI—

Teman e meves ammem T am maee e

©2007 The College Board. All rights reserved.
Visit apcentral.collegeboard.com (for AP professionals) and www.collegeboard.com/apstudents (for students and parents).



Do not write beyond this border.

S S

NO CALCULATOR ALLOWED

Work for problem 5(c) U
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Y t _
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.-t
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é:{ | y
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| Work for problem 5(c)

nethes

AL X:¢ Hee é(ope hos e, Fo/lﬁe, proﬂbﬂtj *’5/0_{

Work for problem 5(d)

V= (%xty-D) X +b
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_)(7/ ~-Xy
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AP® CALCULUS AB
2007 SCORING COMMENTARY (Form B)

Question 5

Sample: bA
Score: 9

The student earned all 9 points.

Sample: bB
Score: 6

The student earned 6 points: 2 points in part (a), 2 points in part (b), no points in part (¢), and 2 points in part (d).
Correct work is presented in parts (a) and (d). In part (b) the student earned the first 2 points but gives no description
of the region, so the third point was not earned. In part (c) the student does not conclude a relative minimum or

provide a justification, so no points were earned. The student finds d_i}c but does not calculate the second derivative

at (0, 1) to determine the concavity of the graph.

Sample: bC
Score: 4

The student earned 4 points: 2 points in part (a), 2 points in part (b), no points in part (c), and no points in part (d).
Correct work is presented in part (a). In part (b) the student earned the first 2 points but gives an incorrect description
of the region, so the third point was not earned. There is no relevant work provided for part (c). In part (d) the
student does not find the values of m or b.
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AP® CALCULUS AB
2007 SCORING GUIDELINES (Form B)

Question 6

Let f be a twice-differentiable function such that f(2) = 5 and f(5) = 2. Let g be the function given by

g(x) = f(f(x)).

(a) Explain why there must be a value ¢ for 2 < ¢ < 5 such that f'(c) = 1.

(b) Show that g'(2) = g'(5). Use this result to explain why there must be a value k£ for 2 < k < 5 such that
g"(k) = 0.

(c) Show that if f"(x) = 0 forall x, then the graph of g does not have a point of inflection.

(d) Let A(x) = f(x) — x. Explain why there must be a value r for 2 < r < 5 such that A(r) = 0.

(a) The Mean Value Theorem guarantees that there is a value f(5)-£(2)
¢, with 2 < ¢ < 5, so that 2-{ T 52
f(e) = f(5) f(2) 5 2 -1 1 : conclusion, using MVT

®) g'(x) = f'(f(x))- f'(x) 1:g'(x)
g2)=r(2)-1'2)=506)- 1) 3:91:6'(2)=/(5)-1'(2)=¢'(5)
g'(5)=1'(f(5) - 1'(5) = /(2)- 1'(5) I': uses MVT with g’

Thus, g'(2) = g'(5).

Since f is twice-differentiable, g’ is differentiable
everywhere, so the Mean Value Theorem applied to g’ on
[2, 5] guarantees there is a value &, with 2 < k£ < 5, such

that g"(k) = —g'(SS) - 5'(2) =0

© g'(x)=/"(/(x)- S(x)- S(x) + [(f(x)- /(%) 5. [ 1:considers g”
If f"(x) =0 forall x, then " 1:g"(x)=0forall x
g"(x)=0-f"(x)- f"(x)+ f'(f(x))-0=0 forall x.

Thus, there is no x-value at which g"(x) changes sign, so

the graph of g has no inflection points. OR

OR
If /"(x) =0 forall x, then f is linear,so g = f o f is 5 { 1: f is linear
linear and the graph of g has no inflection points. | 1: g is linear

(d) Let i(x)= f(x)—x. 2_{1 :h(2) and h(5)
h(2)=f(2)-2=5-2=3 " | 1: conclusion, using IVT
h(5)=f(5)-5=2-5=-3
Since #(2) > 0 > h(5), the Intermediate Value Theorem

guarantees that there is a value r, with 2 < r < 5, such
that 4 (r) = 0.
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Work for problem 6(a)
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| Work for problem 6(c) I
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| Work for problem 6(a)
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AP® CALCULUS AB
2007 SCORING COMMENTARY (Form B)

Question 6

Sample: 6A
Score: 8

The student earned 8 points: 2 points in part (a), 3 points in part (b), 1 point in part (c), and 2 points in part (d).
The student presents correct work in parts (a), (b), and (d). In part (c) the student earned the first point for
considering g"(x). The student makes an error in determining g”(x), and so the second point was not earned.

Very few students earned all 9 points.

Sample: 6B
Score: 6

The student earned 6 points: 2 points in part (a), 3 points in part (b), 1 point in part (c), and no points in part (d). The
student presents correct work in parts (a) and (b). In part (c) the student correctly finds g”(x) and earned the first
point. The second point was not earned since the student concludes that g"(x) does not equal 0. In part (d) the
student does not have the correct value for /(5), so the first point was not earned. Since 0 is not between the
student’s values of 4(2) and /(5), the student was not eligible for the second point.

Sample: 6C
Score: 3

The student earned 3 points: 2 points in part (a), no points in part (b), no points in part (c), and 1 point in part (d).
Correct work is presented in part (a). In part (b) the student writes about the function g and not g'. In part (c) the
student does not refer to g”. In part (d) 1 point was earned for /4(2) and /(5). The student appeals to Rolle’s
Theorem instead of the Intermediate Value Theorem, and so the second point was not earned.
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