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 + ¢
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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Do not write beyond this border.

FWOrk for problem 5(a) |
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Work for problem 5(b)
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-12- Continue problem 5 on page 13.
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[ Work for problem 5(c) I
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Work for problem 5(d)
§Lh = Jton) ~HOE gley =kt (giowakat)

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

k=L .
Ry
3 3
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GO ON TO THE NEXT PAGE.
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Do not write beyond this border.

| Work for problem 5(a) |
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Work for problem 5(b)

A e
= 3x -Qj-k \
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Continue problem 5 on page 13.
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[ Work for problem 5(c) |

fo)==2
H05)40 + {®)x 05
==L +(-3)x0.8
= 3.5
100 =(05) 440505
< 3.8 4(-YPx0.5
= -5
AWx-%

Work for problem 5(d)
9 )=k
405k 30 5 (0)x |

= R (k)
4 S
el

GO ON TO THE NEXT PAGE.
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IWork for problem 5(a) I _1\31}..)\[”
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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™
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Continue problem 5 on page 13.
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Work for problem 5(c) | \{o‘—’— - L I’b:'O
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Work for problem 5(d) ‘IDZO Y'-:lﬁ o
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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

student presents correct work in part (a). In part (b) the student does not find % 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. In part (d) the student uses % instead of 1 for Ax and

makes computational errors, so no points were awarded.
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