AP® CALCULUS AB
2010 SCORING GUIDELINES (Form B)

Question 5
Consider the differential equation & = X+1
dx y
(@ On the axes provided, sketch aslope field for the given differential equation at the y

twelve pointsindicated, and for —1 < x < 1, sketch the solution curve that passes
through the point (0, -1).

(Note: Usethe axesprovided in the exam booklet.)
(b) Whilethe slopefield in part (a) is drawn at only twelve points, it is defined at every

point in the xy-plane for which y # 0. Describe all pointsin the xy-plane, y # O, for -1
dy _ « -l
ol 1
(c) Findthe particular solution y = f(X) to the given differential equation with theinitial

condition f(0) = -2.

which

@ 1: zero slopes
3: < 1: nonzero slopes
1: solution curve through (0, —1)

(b) -1= X;1:>y:—x—1 1 : description
dy .
ol —1foral (x,y) withy=-x—-1and y=0

(© 'fy dy = I(x+1) dx 1: separates variables
VI 1: antiderivatives
5 =7+ X+C 5: < 1: constant of integration
(2% 2 1: usesinitial condition

> :7+O+C:>C:2 1: solvesfor y

y2=x2+2x+4

. _ Note: max 2/5 [1-1-0-0-0] if no
Since the solution goes through (0,-2), y must be

constant of integration
negative. Therefore y = —VX% + 2x + 4. Note: 0/5 if no separation of variables
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NO CALCULATOR ALLOWED
Work for problem 5(a)
y
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Work for problem 5(b)

Do not write beyond this border.

o I

!
'a%‘*‘ ’H_\J &= > skt Sy > 75-&8:-—‘.

exept  poind(-l, 0), poinfe (¥, -1-%)

e N{ so lutleon o 'ﬁ{%z._)
ey ove  on whe line 4= _1-x

Continue problem 5 on page 13.
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NO CALCULATOR ALLOWED

Do not write beyond this border.

Work for problem 5(c)

5+

by a1

olx Ty
dy-y
55 0(5- \Tw\clx

clx(-wt-rl

"19p10q STy} pUOA=q 21M 10U O(]

38 = 2 1( ax + C pases -{;ﬁrnuﬁh {:o): &
A
Y = ¢ D C=
PO E——
= [%4 0% ¢
# \
GO ON TO THE NEXT PAGE.
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NO CALCULATOR ALLOWED
Work for problem 5(a)
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Work for problem 5(b)

Y1 \wnen

dx -

0 <Xl and 2€\v<-~
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Do not write beyond this border.

NO CALCULATOR ALLOWED
Work for problem 5(c)
4y _ x+l Y=
ax v
yady =%t 1Adx
2
= y2
._\é ?_(2_:_,_ x + C
2
-2 — 2
- Faorc
4 _
=" G
2 *C

V2= 2( X+ x+2)
Y2= x*taxty
V=Nx=+ax+Y

"1op10q STy} PUOAaq S)LIM 10U O
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Work for problem 5(a)
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Continue problem 5 on page 13.
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NO CALCULATOR ALLOWED

Do not write beyond this border.

Work for problem 5(c)

(0) = 2
Ay s {(0)

Ay “""C; CW:'ZO\S
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GO ON TO THE NEXT PAGE.
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AP® CALCULUS AB
2010 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), no points in part (b), and 4 points in part (c). In part (a) the
student’s slope field is correct, but no solution curve is given. In part (b) the student’s description is incorrect. In
part (c) the student earned the first 4 points. Although the student uses the initial condition, the incorrect branch is
chosen for the solution.

Sample: bC
Score: 3

The student earned 3 points: 2 points in part (a), no points in part (b), and 1 point in part (c). In part (a) the student’s
slope field is correct, but no solution curve is given. In part (b) the student’s description is incorrect. In part (c) the
student earned the point for separation of variables. The antiderivatives are not correct, so the student was not eligible
for additional points.
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