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 equationi—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 12
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The slope field for a certain differential equation is shown above. Which of the following could be a \s/lu(ion to
the differential equation with the initial condition y(0) =1 ? J

AAYs
Wy=cosx  ®y=1-22 /|  (©y=e¢* Oy=vI-—& Ey=
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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 pqint (—4,4), ;ketch 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

dy
dx
equation with the initial condition f(0) = 1. The function f is defined for all real numbers.

= (3 - y)cosx. Let y = f(x) be the particular solution to the differential

(a) A portion of the slope field of the differential equation is given below. Sketch the solution curve through the
point (0, 1).
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—3 An equation for the tangent line is y = 2x + 1. g
f(02)~2(02)+1=14

(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).
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(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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Consider the differential equation T: = ;x( y - 2)2.
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An equation for the line tangent to the graph of y = f(x) at

x=1 is)':%(.\‘—l).

1(0.7) = %(0.7 ~1)=-04

5. 1 : solution curve through (0, 2)
" | 1 : solution curve through (1, 0)

Curves must go through the indicated
points, follow the given slope lines, and
extend to the boundary of the slope field.

_ [ 1: equation of tangent line
" | 1 : approximation
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(b) Let y = f(x) be the particular solution to the given differential equation with initial condition f(1) = 0.

Write an equation for the line tangent to the graph of y = f(x) at x = 1. Use your equation to

approximate f(0.7).




