DIRECTION FIELDS
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1 Consider the differential equation piad et g
(@) Find the gradient of a solution curve at the point (3, =2), assuming the curve goes through this point.

(b) Use integer values of x and y from =3 to 3 to construct a direction field for the differential equation

dy _,-x
dx 2
-3 -2 -1 0 1 2 3

3
2 3.5 2.5 2 1.5 1 0.5
1 2.5 1.5 1 0.5 0 0.5
] 1.5 0.5 0 -0.5 -1 -1.5
-1 0.5 -0.5 -1 -1.5 -2 -2.5
-2 -0.5 -1.5 -2 -2.5 -3 -3.5
-3 -1.5 -2.5 -3 -3.5 -4 -4.5
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2 Construct direction fields for the following differential equations for =3 < x < 3 and -3 < y < 3. Use integer
values of x and y.

dy 2
(b) K - X+ }'
3 2 1 0 1 2 3

3
2
1
0
1
-2
-3

3 4
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1 4

= | = = | =X
3 2 -l 1 2 3

-1 +

2 4

31
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2 Construct direction fields for the following differential equations for =3 < x < 3 and -3 < y < 3. Use integer
values of x and y.

d L
(@) Ey =y3=y

+ + + -3 4 - - -
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For each of the following, sketch a possible curve which is a solution to
this differential equation, containing a point for which:

(@ y>2
(b) -2<y<2
(€) y<=2

T T ‘\"2"'\

4 The graph shown is the slope field of a first-order differential equation. y
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6 Which of the following slope fields does not represent a differential equation of the fo E)’ = f(y)?
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7 Which of the following slope fields represents a differential equation of the form % = f(y)?

A

A
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8 A first-order differential equation has a slope field as shown. ’
LN B A A e |
r N " " " " rroeotess
(@) Sketch three possible solutions for this differential equation. il (a0
(b) Which of the following first-order differential equations is DS DS AA
consistent with the slope field shown? ¢fdsramgemriit)
(A A A Y ]
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9 The slope field of x)” = y= 0 could be:
y y ¥y Y.
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. N - . . . dy .
10 (a) Construct the direction field for the differential equation I =Xty for=3<x<3and-3<y<3, with
. . . - ax
x and y increasing in steps of 0.5.

dy
(b) Draw some possible solutions to the differential equation W = x +y, including one that is a straight line,
dx )
and including one that touches but does not cross the x-axis.
(c) Write the equation of the possible straight line solution.

(d) Verify whether the straight line represents a solution to the differential equation.

3 |25 -2 |45|-1]-05|0 |05 1 [15] 2 [25] 3
3
25
2
1.5
1
0.5
0
0.5
-1
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