Homework 7.3: Differential Equations

Solving differential equations can be difficult, but testing proposed solutions is easier: we can
simply substitute the proposed solution into the differential equation and see if it satisfies it. For
example to see if y = cos? is a' solution to »” +y =0 we calculate ",

y=cost = y =-sint = y"=-—cost
and substitute,
y'4+y=0 = —cost+cost=0

Since this equation is true, y =cos¢ is in fact a solution to the differential equation y'+y=0.
Test the following suggested solutions to see which ones solve the associated equations.
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5. Equation: y'—y=0. Suggested solution: y =e". ==;\//: B o ef—e 2oV . seluten
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6. Equation: y” +y=0. Suggested solution: y = x* = y'=ax 2y T .

"
7. Equation: y" +y—2=0. Suggested solution: y = K. 2 +RT—2 =0 ="
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8. Equation: " +4y = 0. Suggested solution: y = cos4x. => /= —4 3t AR =2 = \o con A
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9. Equation: y” + y=0. Suggested solution: y =sin+cost =7y = cosk —owlt =y L —sub—cest
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10. Equation: y” 4 y = 0. Suggested solution: y = 3sin{ +2coss =7 /= z2eost 2t
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11. Equation: y” +2y'+y=0. Suggested solution: y = ¢~ = = —€ - Y '= e
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12. Equation: y” +2y'+2y = 0. Suggested solution: y =e™' sin’ .
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13. (10 marks) Studying predator-prey oscillations in class we encountered the differential

equation 2"(¢) +ab h(r) = 0 and its solution A(r) = —v, \/% sin (\/215 t) +u, cos (\/E t)

(presented a little differently on the whiteboard). Show that this is a correct solution.
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