AP® CALCULUS AB

2007 SCORING GUIDELINES (Form B)

Question 5

Consider the differential equation % = %x +y-1

(a) On the axes provided, sketch a slope field for the given differential equation
at the nine points indicated.
(Note: Use the axes provided in the exam booklet.)
2
(b) Find % in terms of x and y. Describe the region in the xy-plane in
x
which all solution curves to the differential equation are concave up.
(c) Let y = f(x) be a particular solution to the differential equation with the
initial condition f(0) =1. Does f have a relative minimum, a relative

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

(d) Find the values of the constants m and b, for which y = mx + b isa
solution to the differential equation.
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Solution curves will be concave up on the half-plane above the line
1.1
y=-gata
2
© %Z —0+1-1=0and L2 =0+1—%>0
X (0, 1) dx (0, 1)

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

(d) 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.
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2 : Sign of slope at each
point and relative
steepness of slope lines in
rows and columns.
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3: d?
1 : description

5 1 : answer
" | 1 :justification

5 1 : value for m
" | 1: value for b

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



Do not write beyond this border.

S § 5§ § 5 5§

5 5

NO CALCULATOR ALLOWED

5 5 s
SA

P —————— P ——

| Work for problem 5(a) J
¥y
3
~  2f s
o 1—0- /
T o T
Work for problem 5(b)
a4 ! 4 !
2 = g * % = -—71: =+ ¥ - =z
z
A4
curves avet namvef u‘fp ’ Z;‘z >
| )
- + \i - = >0
! \
7+ q > >
7+ 2% >
es
Kiom  (wYV
7% )_\l - > OK a% Aht 90(0\ 10
A4 . < -~
’\/ VJ\LW Coov‘o(iM'feS go:tls{y i s v 7t 0N,
the cuvves ave Con Ve UP |
sb(\k‘\':l)\n
)
%30 and 4 >7%
Continue problem 5 on page 13.
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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 (¢) 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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