AP® CALCULUS BC
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 = e**™* and the horizontal lines y =1 and y = 2, as shown above. m
(a) Find the area of R. 5
S \

(b) Find the area of 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 Q =1.553943

1 : integrand

o
(a) Arcaof R = f (eZH2 - 2) dx = 0514 3141 limits
P 1 : answer
(b) A 1 when x = 0, 2 1 : integrand
3: 4 1:limits
2 .
Areaof § = f (ezx_xz - l)dx — Area of R 1 : answer
0
= 2.06016 — Area of R =1.546
OR
P 2 2 2
f (er—x - 1) dx+(Q—-P)-1+ f (er—x - 1) dx
0 0
= 0.219064 + 1.107886 + 0.219064 = 1.546
e Dx—x2 2 2 2 : integrand
(¢) Volume = = ((e e —1) -(2-1) jdx 3:{ .
P 1 : constant and limits
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Do not write beyond this border.

CALCULUS AB
SECTION 11, 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)

2% = x* .
-2 = X =044YL and
{v{' a = o.44yhb WJ L= I.55Y
b 1
X =¥
Hrﬁa\ = J e -2 o\%
2}
1.55Y n
- X =4
{ e -2 ax
0 Yy
7
= 0-514 ymt

Y= \55"‘

~19p10q STy) puoAaq 9)Lism 10U 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(b) |

72

} X - ?(’L
ree. d S - S e _ | dx - Are. 5(;’ 14

[

= X.o6o - o0.51Y

= 1596wt

Work for problem 1(c)

*I3pI0Q ST} PUOASq JLIM J0U O

b ~ 1
Vo= ﬂg (7)) - (2-0) dx
1.55Y
1 A
= V= WJ_ (e ) -1 dx
0.44

GO ON TO THE NEXT PAGE.
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CALCULUS BC l B
SECTION II, Part A |
Time—45 minutes

Number of problems—3

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

t + t P
-1 0 1 2 3

g Work for problem 1(a)
O
é (0‘) -2, ’_x”)(‘l
% /(J'V\ 2,111"7( = X =-LX +Ln
=]
£ L= 1£{1—b2
g X= ). 554, 0. 4%
o
a

1S54 vy

R-= @u“ dx - Q.x[;,ssq -0.445]
0.44¢

“I9p10q ST} PUOAQ LM jou O(f

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

y: @177 =
b= 20"
O = x(x-4)

(=2, 0O
2 .
S - fo eu-x d X
> 40460 —

= ].s4¢

1"

S

- R - 2%\
1.5 a6

Work for oroblem 1(c)

Vﬁ ()" dx

“I9p10q STY) PUOASq 3L JOU O]
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Do not write beyond this border.

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.

y

31 AB"D

= (L €54,2)
/ R\

2

(o) - g\z\\\

¢ } } g
-1 0 1 2 3
Work for problem 1(a)
1.554
: N I .
) Arca @ g (Q <> 7\3 dx 5.c\4
AAL
Continue problem 1 on page 5
-4-
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Do not write beyond this border.

Work for problem 1(5)
1554 |
Aven & = % CL?\& ,sz—?% - L Q_-Lx’*z -—\B Ay =
LA |

Work for problem 1(c)

"1api0q STY) puoAaq SILM 10U O(]

GO ON TO THE NEXT PAGE.
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AP® CALCULUS BC
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 § 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 BC
2007 SCORING GUIDELINES (Form B)

Question 2

An object moving along a curve in the xy-plane is at position (x(¢), y(¢)) at time ¢ with

dx _ _t D (s
i arctan(1+t) and i ln(t +1)

for > 0. Attime ¢ = 0, the object is at position (-3, —4). (Note: tan™'x = arctan x )

(a) Find the speed of the object at time ¢ = 4.

(b) Find the total distance traveled by the object over the time interval 0 < ¢ < 4.

(c) Find x(4).

(d) For t > 0, there is a point on the curve where the line tangent to the curve has slope 2. At what time ¢ is the
object at this point? Find the acceleration vector at this point.

(a) Speed = x'(4)’ + y'(4)? = 2912 1:speedat 7 = 4
N e\ dy 2 1 : integral
(b) Distance = (—j + (—j dt = 6.423 2: {
o dt dt 1 : answer
4
(c) x(4)=x(0)+ «[0 x'(t)dt 5. { 1 : integrand
= -3 +2.10794 = —0.892 3 I uses x(0) = =3
1 : answer
@ @
: dr  _ 2 _ t dt _
(d) The slope is 2, so dx =2, or ln(t + l) = 2arc‘[an(1 " t) | 1 dx =2
dt 3: dt
1: t-value
Since ¢ > 0, ¢ =1.35766. At this time, the acceleration is 1 : values for x" and y"
("(0), (D) 21 35766 = (0-135,0.955).
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Do not write beyond this border.

-

— i~
o -\~ ‘5 § 2 e

ES
.

N

o3

speect| j 0459572 + 3027

= 2-9\ 72

Work for problem 2(b)

\+
~
3

ol NV Va4 1\
Lovetowng ) |+ W T

6% 233

“I9p10q STY) PUOASQ JLIM JOU O(]

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

Work for problem 2(c) J

dx - RS
=2 - accton( =
Ak & L %

o A TN
s c (=
Sd‘ﬁ 5’0\“:&&\&\«\%; ) Ak
. ot PR
X(4)=%x©) ¥ N overon(i et

= =25 2-\079
= -0 &892\

Work for problem 2(d) l

L= 6-\39\0

W\
N} . nCLTx D )T 955

ax QXexon L;E’b

O C\2H8d: < O-\3BL, 003555

2 - W& D
oscton(E, )

0= N5

- 7
anctan(Sy  ©

L= 3576632\
Lor =503\ = C

“I3pI0q SIY) puOA9q SILM 10U O]

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

Work for problem 2(a)

v (4)=dLorctan(0. )T+ LinC11)]* x 2,912

The s Peed vit) is 9iven by

V(t) = (%)H(ﬁ)’

Work for problem 2(b) |

L At= §* [Grcton(m) T+ Un(eaDT* JU R 6,423

tetal distance (O 15 9iven by
{(0= fEvis)ds

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

Work for problem 2(c)

x (1) = forc‘(an (,—h)di

A(4) :£4OH“"(|§<)“ X2.108

"I9pI0q SIY) puOkaq UM 10U 0

Work for problem 2(d)
; d
Whep the S)bpe of the fangenl line is D> j—[‘\i(‘:j{t j—:):z_
£
6 n(#41) Jarctan () =2, and t=1353,
And the acceleration vector ) s
) L 244L 3
2C1.338)= 723 2
€ (133 it t=1.33¢ ‘Ht#,;;g
= 6,233X + 008>y,
GO ON TO THE NEXT PAGE.
-7-
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Do not write beyond this border.

RC
:l:H:0:0:0

Work for problem 2(a) '
( v J« M,JM( =)

& g(}ewl ob o object (éé. » -&C:(%) Where " <7 !
itj < l*"! G -+ )

At

gmte L q ol‘i' 0.615

d

ool (\(oor) +CL-833)"

2 2.9l
P S(euli 2.91L.
Work for problem 2(b) N | |
'lb“'-tl cl(s-lrwe -(-;aw{eol g S whet qf; S velou"f.
, ¢ |nc+‘*u> TR
|..\ Hs euse So H‘(’ﬁ-) Sae Eg —o—lﬂ'
. L/U!/u] Ca/(d/(rld/ -
"‘olr*l disdone -\-/aotleJ Wl Jise intewl octed
. .95
-6- Continue problem 2 on page
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AP® CALCULUS BC
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: 1 point in part (a), 2 points in part (b), 1 point in part (c), and 2 points in part (d).
Correct work is presented in parts (a) and (b). In part (c) the first point was earned for the correct setup of the
integral. The student does not use the initial condition that x(0) = -3, so the last 2 points were not earned. In

part (d) the student does not correctly evaluate the components of the acceleration vector, so the last point was not
earned.

Sample: 2C
Score: 4

The student earned 4 points: 1 point in part (a), no points in part (b), 1 point in part (c), and 2 points in part (d).
Correct work is presented in part (a). In part (b) the student does not use the fact that the distance traveled is found by
integrating the speed. In part (¢) the first point was earned for a correct integrand. The student does not use the initial
condition that x(0) = -3, so the last 2 points were not earned. In part (d) the student was awarded the first

dy

2 points. The first point was earned when the student sets ~d!_ _ ) The student does not find the acceleration vector

dx

dt
at ¢ = 1.358, and so the third point was not earned. The student could have used the graphing calculator to determine
the acceleration vector by the numerical derivative.
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AP® CALCULUS BC
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

AVl (LAY p(35) -5 = —0.892 °F /h 1: 2 =5
(c) s ( o ) i W'(35) -5 =-0.892 °F /hr 7

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)
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Sk

Work for problem 3(a)
. ) o, /&

5\\‘,‘/\/ (V\‘ :/f—.‘g‘*’ é} T oL { V , A o

It pears TheX tre
/ . o l6f , .
Wiv)= -22.1(ote) Vy wind. cdll 15 decrersire
/| £ A

018 L oo pake o
-3534 V

~ G ol S
! ) RS2 24 0.2 %6 ‘i /n\:PI/L w o
i

V=20 wgp b

Work for problem 3(b)
4 ~0. BY¥ ’ —
Wv= -2 530y W (V)= 028
: c i, 0B _
—2, 536V -0, 20

[ £° |
— v ) |
"éo "S /! LA\/ { ‘// d“ V ‘\
5

~TI9pI0q STy} puOAaq AILIM 10U 0

o 'y s .
- O [ L S {5‘ ! i
V,L?n/ \
T T —
Continue problem 3 on page 9.
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Work for problem 3(c)

Do not write beyond this border.

Chu- oo WL
,——“: = _l}’
Votgc i
20 - Y(o)+¢
A a4 W
- AW jw 4y
Vi4)=8 F+20 & dv Py
T PRy -0, 8% T/ \‘
C ﬂ;gr ('?:)36{/ /(‘5/1

V(3) - [5H20 ~ 53 ;'w{zé"«-c' AN
Lo Crsseps (o

= -4, 2%}3 A/

—_—
e —

<l

END OF PART A OF SECTION ]
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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Do not write beyond this border.

Work for problem 3(a)

D)= $5.6 -8

' (W)= =20 (e -

W 20) T <296 ?f_f/m,m.. W vale o cnenog o bre Gondeh U
ok (v=20)

“I3pioq ST} PUOAq UM Jou o]

Work for problem 3(b)
Fl) - F(s) 1%, 0SS0 — 23, 009 }'- '
' = _ “‘;"\185‘
¢o0-5 GO - § -
-. 84
W' W)= -2t (VT = -8y
L -8 A
Sy .37/, C} 13 ) S8
/U: 273, .0\
|
Continue problem 3 on page 9-
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Work for problem 3(c)

. ' |
W (u) = s86 -22.\v ° dv _

\ \ -'.Z"I
Wiv)z -22.\(.\6)v
W)= -22.1(:6) Jei-1=39
W' (38)= - e S
mhpe

END OF PART A OF SECTION I
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.

"19p10q STy} pUuOASq )M 10U O
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[Xork for problem 3(a)

W (W= 1 L—z'z,x)v““w =20
wl(ze) = (e (-220) C,
= -,2855

| W)= -,230 w\/h\L‘l |
{ ickh  drEection
\ is Whwow fdst ana vi wwichn :
‘\—\I:\Q(ZSE\V\C& chatlt 1S WO‘-‘W@ w“WiN w e _‘,ew@twyee
(S CQH e hy wWind (S tYaelvig oy o velocy

o+ 20 mPh

Work for problem 3(b)
A RPANL _ o wimy—wle
Eate cnavae — v A

w( G)— w(5)
v-0 |
_ (550 201 (69" (55, -2.1(9)

e~

(o -S
\2.0502 — 27,004
PO

T1253%7

]

_—— o e e e et SR

Continue problem 3 on-
-8-
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h

V=20
SO+ 51 =3
20+ 15
45

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.

©20
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AP® CALCULUS BC
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 BC

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 f’ 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 3:41
endpoints (x = -5, 5). 1

-5 , T
f(—5)=3+j1 S(x)de=3-2+27 >3
f(1)=3
- > g _34322 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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NO CALCULATOR ALLOWED
CALCULUS AB
SECTIONII, Part B
Time—45 minutes
Number of problems—3

No calculator is allowe& for these problems.
\( - L \‘l’k b

Graph of f*

Do not write beyond this border.

0|) re‘oA W wearmum ot XK= -2, ‘f
l Work for problem 4(a) : '

) Prf X==% &, ¥ 9wph o{ _(p Chanje_('_rw ?A.,gﬁ.\u,_ +
I"ijH“é) Wch Wt +H,9m,7h o.{r {' (herfe Peom h Urpase

to d(( (ense ’ < G"'x?"’:) q_’ . + ho.s Ye i e Mh\ﬂ:\m’)mj

[Work forproblem 4v) | & potede of VM leChion o X=-4,9 2

ot oA\ Shee X pints, e grph o} P Cheige from in(TECe +o
decrekCe  Orhwmolecrevse b increste ,  whih  hiwts  al Hee
poinksS -@ (honfe fpn (ncale Y b (ncave oown  op
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Do not write beyond this border.

Work for problem 4(c) ] wihen

— L x ¢« -4
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Work for problem 4(d)
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NO CALCULATOR ALLOWED
CALCULUS AB
SECTION II, Part B

Time—45 minutes

Number of problems—3
No calculator is allowed for these problems.

y

(2,2)

Do not write beyond this border.

Work for problem 4(a) : A ] o

it Hese poink ¥ churgts from posidsa do. regp

Work for problem 4(b) a/{' r=-4&4 xX=- |, #»
1

o e poind £' clurgts from incnessing b doiss.ins

Continue problem 4 on page 11
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Work for problem 4(c)

J):z&) Lonloae wp zwv( /\M P”I'T:‘N 4%70/, Mm\, ‘Y”@‘ 70

oamd F(x) 70
Y(x) 20 mearn e 4479& 7( £, pesitive

5¢ Tz o wken (-57a), (-1, 2),
V() vo whp (-5, -3), (1, 4), TN (T

1% 49 %=2) 4= =

Work for problem 4(d)

Tx) = minomugn n{ H-e MFOI‘!\TS oY OV% T=
becarre “F'M /»em ke»gsffw'tv ,bzva;‘h‘veﬂf X=1,
f(-5) =
() =3

f(s)= -2 tas-3 =@

"I3pi04q ST} puoA3q S1um 10U 0

R S WY S
,Ej-;—-z—l y_'z:.—()(-—z) £ 72 :"Lz
2_
25, Y L. 4 V= -xt4 fz) = (Exea)dx = £ e ax ec
=2 vz =z - U°F
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4 4

NO CALCULATOR ALLOWED

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

No calculator is allowed for these problems.

y

2,2)

-2
Graph of f*
- / H N -
4 N Y ' . 5 \ ;
lWorkforproblem4(a)] { - "3 " Y $ix Chames ;a‘;!ﬂ a
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| Work for problem 4(b) I
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l»’/ z
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_ 37 - 47 =g
/ . <
$ia) <0 at 2L X
. S0 , :
L L {
£ decveose pt - 3EXE!
Fimico  gso ot HENST
| bt
[f"ﬁn) 5 ]
AL [ 5|
' thore fore
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-
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AP® CALCULUS BC
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 BC
2007 SCORING GUIDELINES (Form B)

Question 5

Consider the differential equation % =3x+2y+1.

2

(a) Find % in terms of x and y.
x

" is a solution to the differential

(b) Find the values of the constants m, b, and » for which y = mx + b + e
equation.

(c) Let y = f(x) be a particular solution to the differential equation with the initial condition f(0) = —2. Use

Euler’s method, starting at x = 0 with a step size of to approximate f(1). Show the work that leads to

2 b
your answer.
(d) Let y = g(x) be another solution to the differential equation with the initial condition g(0) = k, where £ is

a constant. Euler’s method, starting at x = 0 with a step size of 1, gives the approximation g(1) ~ 0. Find the

value of k.
d
2 1:3+2%
(a) d——3+2;ly—3+2(3x+2y+1)=6x+4y+5 2: 3 dx
dx? 1 : answer
(b) If y = mx+ b+ €™ is asolution, then 1:%:m+rerx
X
m+rerx=3x+2(mx+b+erx)+l. 3: 1 : value for r

1 : values for m and b
Ifr0 m=2b+1, r=2, 0=3+2m,

_ __3
r=2,and b = 1

SOW[Z—E,
OR
Ifr=0 m=2b+3, r=0, 0=3+2m,
_ 3 -2
SO m = > r=0, b= 1

: Euler's method with 2 steps

© (3] =1+ (01 =-24(-3)-3 =
-

o ) o942

I

|

I

\S}
f—/;_'\
—_ =

: Euler's approximation for f(1)

d g'0)=3-0+2-k+1=2k+1 5. 1:g(0)+g'(0)-1
g1)=g(0)+g'(0)-1=k+(2k+1)=3k+1=0 " | 1:value of k
.
k= 3
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NO CALCULATOR ALLOWED

Do not write beyond this border.

FWOrk for problem 5(a) |

S B VO RO ¥ R
o - d*(a"k} TTETRAgx oz oz a (3WARg))

= 2T X4AY Y2 = LRt AY+ T

Work for problem 5(b)

U= wix +bt € e™ = Y-l

._Ci\e- N A
X FWMTE - yat (Y- - i)

i

TYMX VY 4 - pr) = 3ar2y

"I3pI0q ST} PUOASq 9IUM 10U O]

— YV 2 , =2, v ""i@‘f - ‘
- 3 . _ 3 .
WAz -:-;\;_—- =g br;,;y}_g = Lq—-»m (--—- - WSW__)_,,, *3?;
. - 2 &
2 e S
VV\" - 2« / Y“ - :2. ] L Z
-12- Continue problem 5 on page 13.
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5

NO CALCULATOR ALLOWED SA,

[ Work for problem 5(c) I

- L 1y
D dor b n deor 3T 21 2o )0
.
—_ T2 )j £ N o e ™ »‘? - J
2 T4y = —2- 7o %

iy = -&.L D% fa)eg 3

34

A1y - 1 :
AT S mg g g a2 )ur)
L I A ‘ 9
=+l [ 2 _ 7. 1
22 (2-7+1) = F+5 ) =43
= 28
4 w2
Work for problem 5(d)
§Lh = Jton) ~HOE gley =kt (giowakat)

= kst Z\ = Ferl =0 9 3=l

k=L .
Ry
3 3

“13pIOq SIY} puoAaq LM Jou 0]
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Do not write beyond this border.

| Work for problem 5(a) |

dl
50> 34
=342 (032 441
234 y42
=04y 5

Work for problem 5(b)

A e
= 3x -Qj-k \

“I3pI0q ST} pUOASq 91LM 10U O]
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]jork for problem 5(c) |

f0)==2
$0510 4 {'(0)x 05
=2 £ (~3)x0.8
z 3.5
1) s409) 1030
< 3.5 4(-YPx0.%
= -5
Az-5

Work for problem 5(d)
9 (0)=k
GOS)k 30 4§ (edx|

= R+ (Qbw)
=0
- R(-0
T

"19p30q ST} pUuoAaq 21/ 10U O
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IWork for problem 5(a) I _1\31}..)\[”
%,_ Y+ ')_QL 3+ 2 GXR24H)
™ 3rpuapr
= HLHNIG

Work for problem 5(b) d\[ = 81_42)1 “’l )o(X.
Y= 204 Doy -
Y2 =Y = 210

—  XHAU 4.
V-m = ﬁm: bt ™

= Jdy= Jarrddy

Do not write beyond this border.

U= 2maibH e
2btre=0 | “Hm U~ fe™
__lo.lem m= S V=~ ,—38- dh-4e™*

M-’ B Xz 2mx-dba) et

CTANTAN CTIT NITRAAN MTTAA INTT NFT

Continue problem 5 on page 13.
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Do not write beyond this border.

Work for problem 5(c) |

\{o-_—_ -0 I,h‘—‘“«O

e

M=- gé Srom ‘:{,i;)

"13pI0q SIYY puokaq LA JoU 0

Y =Ytz (Y, Yi=- 2
=)o (- e
15 (4) o
T - -2 —‘ /‘fli
L +l=|=r
N _8_2__W
Hh=Y$3C)="7-35 =3
Work for problem 5(d) ':[_b:O Y'-:lﬁ.
io+;:l!_:é
/
i Vi Yotz e)=k-F
=I G2\, _&
h= @ 3 )+ > 3
—,_A_
eSO e
3
GO ON TO THE NEXT PAGE.

-13-

©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 BC
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), 1 point in part (b), 1 point in part (c), and 2 points in part (d). The
student presents correct work in parts (a) and (d). In part (b) the student only finds the correct %, and so the first

point was earned. In part (c) the student earned the first point by the use of Euler’s method with two steps to

approximate f(1). The student makes an error in calculating f '(%), so the second point was not earned.

Sample: bC
Score: 3

The student earned 3 points: 2 points in part (a), no points in part (b), 1 point in part (c), and no points in part (d). The
dy
dx
first point by the use of Euler’s method with two steps to approximate f'(1). The student makes an error in

student presents correct work in part (a). In part (b) the student does not find —=. In part (c) the student earned the

calculating f '(%), so the second point was not earned. In part (d) the student uses % instead of 1 for Ax and

makes computational errors, so no points were awarded.
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AP® CALCULUS BC
2007 SCORING GUIDELINES (Form B)

Question 6

-x/3

Let f be the function given by f(x) = 6e for all x.

(a) Find the first four nonzero terms and the general term for the Taylor series for f about x = 0.

(b) Let g be the function given by g(x) = I: f(¢) dt. Find the first four nonzero terms and the general term for the Taylor

series for g about x = 0.

(c) The function / satisfies 4(x) = k f'(ax) for all x, where a and k are constants. The Taylor series for 4 about x = 0

is given by
| 1 x2 x3 X"
(x) = MR T THL R e HL
Find the values of a and k.
2 3 1) x" 2 3
@@ f(x)=6/1-2+2= 5 —x—3+---+u+--- 1 itWOOf6,—2x,x?,—;—7
32132 313 n!3" 3. o
) 5 Iy 1 : remaining terms
:6_2x+%_;_7+"'+u+'“ 1 : general term
n'3 (—1) missing factor of 6
(b) g(0)=0 and g'(x) = f(x), so 1 : two terms
; 2 i o (-1y" K 3 : < 1 : remaining terms
— A — e vee
g(x) Y% 3132 413 (n +1)13" 1 : general term
—1) missing factor of 6
» P A 6(~1)" ¥ (~1) missing factor o
— X — X +__ ...+— ces
9 4(27) (n+1)13"
© f(x)= 2¢7*3, 50 h(x) = ke /3 1 : computes k f'(ax)
2,3 n 1 : recognizes h(x) = e*
- X X X o ’
h(x)—1+x+2!+3!+ Tt e 3. or
ke ™3 _ X equates 2 series for A(x)
1 : values for a and &

4 _land 2k =1

3
a=-3and k = L
2
OR
, 2
f(x)=—2+§x+-~-, )
h(x) = kf'(ax) = 2k + %akx 4o
h(x)=1+x+---

-2k =1 and %ak =1

k=—%anda=—3
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Work for problem 6(a)

$ (0= gé% y
é(('l): 6(*%) €~:;
(0= £ (-4)e”

wiN

;
T
§ea = gey(E) e
, [
R > é'b(«»%?th—*;;,?c”

- g the Fiest Sour non zer teruy
6-(-4 6 (-3, ?‘ €
P)= g+g(7—%>7(+ (%TZ)XZ—F-—E—(} X _

G (o= = ¢ (—l)"'xy\ € the 8@wech2 et forr the Tﬁ)f(cr seres do 3 aboute

=0 h‘,’gh 7(':’0 )

Work for problem 6(b)

9C) = [TStndt
g s

o =0 h! _';"

x SR A S~ B G i U

£ the gereel teym Qcék the
Jov & obout X=c

Toylor series

"15pI0q ST} PUOASq 3LM 30U O]

Continue problem 6 on page 15.
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Do not write beyond this border.

Work for problem 6(c)

e

We can \<v\ew 1":“\0% (f\ Gy = @?(\
X
§ = 6 ()€
L (axyz—2€ 3
o= e §Cax)
3 e”=k2)e
E, Q(H%b(: 2k

® e ok shou (d bo m&efp,‘({@,,% drom >

G
37(

S5

__f_.
_..E: '3 ) \‘(:—El

+& = O/ (':»Zk

"I9pI0q ST} puoAaq 93 J0U O(]
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NO CALCULATOR ALLOWED
Work for problem 6(a)
g‘f‘”’(x) (x- a)"
ho Ny
(o X
€ =Zn
% n 0N
o3 o (% @ X
Ge ‘éfo n} _k'f’:o 3“MJ
JIv 6
i) erjJ’ wroW’ —
T THy T2, 2N .'
Work for problem 6(b)>
X
.U) = j\
3 , Fde us -g;
x -E dus Lot
S(x)=éL e T dt
x| (%)
7 - . 3
='l3j e du :Ew e(’*)] =I“48€‘ +|_g)
/] -

{-%) (-»)
3¢

ﬂ) Pyt 4 Teyms

A ¢.6,HX_ _ﬁ_*..-
0, EAE - [bn| 2 <] I

[l) X"
0 3n1

Tz

]
L/ , { w*
148 74 'H‘S

TYATRYAS ATIVE RTTA L AN AATY s

ANYT NoT

Continue problem 6 on page 15.
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Work for problem 6(c)
© o
') h()() = Z l(__. = ex
>
X -
. - P
N fws=6-"3e3 = -2€

}f'(ax)= -26-%
eX= -2k e'%£

,(: -—5 ) a’ ij

e

*I5pI0q ST pUuokaq UM JoU O]
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6 6 s

-
3
- X /32 - e
Work for problem 6@ far=te 'Q(OBC,)f SN S L‘LL‘?)Iz} 9 nyx® n .
_ v 7 e 7_?(0)
T(ﬂ) - t 0 ,._._é_‘_. - —
o -
fO) = ge = ¢ o . 2 2 n
8 I R
_ % 3
Q‘(_L) - é e ® 1
MY
P (6] el = -2 3
( ) - 2 TCOH Q __Z:_‘(_};z:_l_?_{ +§-°"(")“21Y\
i 32! q 3! .
') = —2€ 2o % 2" A
F'to) = =2
2
(’“’(X\): %C-%_—_)i
(:\!) (0) - _ —2;
9
I L
Work for problem 6(b) 5(1) - S £ () 4k
b) .
- 2
9(0'84’*?—’3{— P non
° Ed v (V24 AT
) B
3w
G = ‘ . .
R . " -
- e b (V) 2 450
0§ T -
3 n!
— x M = r/’l ‘
sY - P N £ =y
¢ % x
2= 2 b “ )i 205 29
L= 0¥ RX L =
Continue problem 6 on page 15.
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Work for problem 6(c) ) = €' oD
1)
\,\(1):\+th L.ii.\, -J-:——-sk-
> ! 2! \
v
- = tt) \ - X
2 3 (x — EY
P(x) = -36e a g 6
R
= X TE
|\ = \L—?[(al)
- W) = B EVCexdia
[ = K(~ 3 6e s
2
25/
- r = > 2
- b= ‘K){'JEL K Ze X
-1 = Kle’% )L‘(— TN
=) =

-z [
2¢° 33X - e - “
‘““"\
ve 72 ax.
k— = T = — ¢ 2
. aXx
BZ:a_eyg 2
2 o Q=
2X= e 2
~fn 2% = *(1=6)
=2
S22 = 45 1-0)

- o X~ X
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AP® CALCULUS BC
2007 SCORING COMMENTARY (Form B)

Question 6

Sample: 6A
Score: 9

The student earned all 9 points.

Sample: 6B
Score: 6

The student earned 6 points: 3 points in part (a), no points in part (b), and 3 points in part (c). Correct work is
presented in parts (a) and (c). In part (b) the student adds 18 to each of the first four nonzero terms and thus did not
earn the first 2 points. The student does not correctly integrate the general term from part (a), and so the third point
was not earned.

Sample: 6C
Score: 4

The student earned 4 points: 3 points in part (a), 1 point in part (b), and no points in part (c). Correct work is
presented in part (a). In part (b) the first, third, and fourth terms are correct, but the student makes an error on the sign
of the second term. The student earned 1 of the first 2 points. The general term from part (a) is not correctly
integrated, and so the third point was not earned. In part (c) the student does not compute k f'(ax) correctly and

does not recognize h(x) as the series for e”.
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