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Calculus Honors | Unit 6: Techniques and Differential Equations

Lesson 6.1 - Worked solutions

Show the method, check hypotheses, and justify your conclusion.

1. For y’ = x — y, identify zero, positive, and negative slopes.

Solution. Slopes are zero on y =y, positive below that line where x — y > (), and negative above it. A

solution curve must follow these directions.

Slope field for y prime = x minus y
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The dashed diagonal has zero slopes; the blue example solution follows the field through (0, 0).

2. BC extension. Use two Euler steps of ;= 1/2 for y’ =x+y y0)=1, to estimate y(1).

Solution. At (0, 1) the slope is 1, so y1=3/2. At (1/2,3/2) the slope is 2, so y, =5/2. Thus y(1) ~ 5/2.

3. Verify y=2¢~* as a solution of ' = —y, y(0) =2.

Solution. The derivative is —2¢=* = -y and the initial value is 2, so both conditions are satisfied.
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