The following problems are a combination of AP® Classroom problems, released exam problems from AP®
Central, and adapted from Mark Kiraly’s card match problems from 7.3.

1. The slope field for the given differential equationZ—i = g, where,y # 0, is shown below. Sketch the solution

curve that passes through the point (3, -1) and sketch the solution curve that passes through the point (1, 2).
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The slope field for a certain differential equation is shown above. Which of the following could be a solution to
the differential equation with the initial condition y(0) =1 ?

(A)y = cosx B)y =1—x2 Cy=e* My=vi—-x? ([EB)y=—

1+x2



3. The number of frogs living in a pond at time t, measured in weeks, is modeled by the function y = F(t) that

satisfies the differential equation % = ﬁ y(1010 — y). The number of frogs in the pond at time t = 0 is

F(0) = b where b is a positive constant.

A slope field for the given differential equation is shown in the figure below. Sketch the solution curve that
passes through the point (0, 250) and sketch the solution curve that passes through the point (0, 1500).
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4. For the given differential equation, sketch the solution curve that passes through the point (—4, 4), sketch the
solution curve that passes through the point (6, 2), and sketch the solution curve that passes through the point
(=2,-3).
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5-7: For each of the given differential equations, sketch the solution curve that passes through the point
(—4,4), sketch the solution curve that passes through the point (6, 2), and sketch the solution curve that passes
through the point (—2, —3).
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2014 AB6 Consider the differential equation % = (3 - y)cosx. Let y = f(x) be the particular solution to the differential
equation with the initial condition f(0) = 1. The function f is defined for all real numbers.

(a) A portion of the slope field of the differential equation is given below. Sketch the solution curve through the

point (0, 1).

4
e e e s
NN NSNS~ AN m—~~ NN
NNNNS~—~———r /Y =~~~ N\
NNNNSN=me— ol S o/ VS =N\ N\
NNNNS e F L A Ko S A==~ NNDNNN
\\\\N~—~////F/ 777 7-==SNN\\\
A\N\NNN~—=~//77}F/ 777 7==NN\\\
A\\\NN\NN~—~/7// 1%/ /777NN N\
NiNNN N il bk L Zmm=N NN NN
NNNEN g o, /177NN \\\
NeNENIN s e X L L s X X XX
:\‘\‘\‘\'L\_//:I'I,I'I 'I'I'I'{ll \:\‘\‘\‘\‘: A"A
“NNNNNS—/ /7 T //////\\\\\B
\ ANl I 7A7==XYX N )N
VNN A 117 7-=~\N\\\\
\NANNNS=/7 70L& 772NN V)
\NANNS=7 70077~V VLD
NVYNNNS2Z 000 LY L 225NN Y ) )
VNN NS LB b ] TN XX YN
VAN N Nesamf il ol & 1 N X N XA
L U0 W VA W G St A N VO (N SO (O Y B - S Y T W (|
| R VIR V0 U . S - b Y Y Y 8 G (O I Y e~ W VR N |
L L O W O N N/ A L Y N A A A N O W U O |
\\\\\\////150/1////\\\\\\

(b) Write an equation for the line tangent to the solution curve in part (a) at the point (0, 1). Use the equation to
approximate f(0.2).

2018 AB 6 dy

. . . . A) 1
Consider the differential equation Z = ;x( y - 2)2.

(a) A slope field for the given differential equation is shown below. Sketch the solution curve that passes
through the point (0, 2), and sketch the solution curve that passes through the point (1, 0).
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(b) Lety
Write an equation for the line tangent to the graph of y = f(x) at x = 1. Use your equation to
approximate (0.7).

= f(x) be the particular solution to the given differential equation with initial condition f(1) = 0.



