2.3 Slope Fields




Slope Fields

The idea of slope fields Is to make a graphical
representation of the slope of a function at
various points in the plane.
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Match the slope fields with their differential equations.
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Sketching Possible Solutions On a Slope Field




19. The calculator drawn slope field for the differential equation —j—‘
b

xy is shown in

the figure below. The solution curve passing through the point (0, 1) is also shown.

(a) Sketch the solution curve through the point (0, 2).

(b) Sketch the solution curve through the point I(O, ~1).
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20. The calculator drawn slope field for the differential equation :j_ =X+ y is shown in
bh
the figure below.

(a) Sketch the solution curve through the point (0, 1).
(b) Sketch the solution curve through the point (=0
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2014 AP° CALCULUS AB FREE-RESPONSE QUESTIONS

6. Consider the differential equation % = (3~ y)oosx. 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.

&,

point (0, 1).
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A portion of the slope field of the differential equation is given below. Sketch the solution curve through the
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& rite 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).

(c) Find y = f(x). the particular solution to the differential equation with the initial condition f(0) = 1.
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. o : . : dy xy
17. Consider the differential equation given by — =—.

dx 2
11 the axes provided, sketch a slope field for the given differential equation.
AN -

(BThet / be the function that satisfies the given differential equation. Write an equation for the
nt line to the curve y = f(x) through the point (1, 1). Then use your tangent line equation to

estimate the value of f(1.2).
(C) Find the particular solution y = f(x) to the differential equation with the initial condition
/(1)=1. Use your solution to find f(1.2).

(D) Compare your estimate of f(1.2) found in part (b) to the actual value of f(1.2) found in part
(E) Was your estimate from part (b) an underestimate or an overestimate? Use your slope field to

explain why. % | \4 2\1"







AP® CALCULUS AB
2006 SCORING GUIDELINES

Question 5

Consider the differential equation % = I—Ii, where x # 0.
(a) On the axes provided, sketch a slope field for the given differential equation at the eight points indicated.

(Note: Use the axes provided in the pink exam booklet.)
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(b) Find the particular solution y = f(x) to the differential equation with the initial condition f(-1) =1 and
state its domain.




AP® CALCULUS AB
2008 SCORING GUIDELINES

Question 5

Consider the differential equation %}i =2 = 1
X
(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.)

, where x # 0.

(b) Find the particular solution y = f(x) to the differential equation with
the initial condition f(2) = 0.

(c) For the particular solution y = f(x) described in part (b), find

lm /2.
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AP® CALCULUS AB
2006 SCORING GUIDELINES (Form B)

Question 5

Consider the differential equation % = (y — 1)* cos(7x).

(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.)
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(b) There is a horizontal line with equation y = ¢ that satisfies this differential equation. Find the value of c.

(c) Find the particular solution y = f(x) to the differential equation with the initial condition f(1) = 0.




2016 AP® CALCULUS AB FREE-RESPONSE QUESTIONS

-

. : : . dy ”
onsider the differential equation _J

dr x-=1°

(a) On the axes provided, sketch a slope field for the given differential equation at the six points indicated.
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e bt v = f(x) be the particular solution to the given differential equation with the initial

ondition f(2) = 3. Write an equation for the line tangent to the graph of y = f(x) at x = 2.

Use your equation to approximate f(2.1).

(c) Find the particular solution v = f(x) to the given differential equation with the initial condition f(2) = 3.



