Separable Equations
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Practice problems

1. Find the general solution to the differential equation 3’ = t%y.
2. Solve the initial value problem 3’ = 2ty? with y(0) = 1.

3. Find the general solution to y' = ycos(t). Identify any equilibrium solutions.



Solutions

1. Find the general solution to the differential equation 3’ = %y.

e Separate the variables: %dy = t2dt.

e Integrate both sides: [ %dy = [¢3dt.
e Compute integrals: In|y| = £t3 + C.

e Exponentiate: |y| = st 0 = ¢Cest’,

e Simplify constant: y(t) = Aest,
Answer: y(t) = Aes?
2. Solve the initial value problem 3 = 2ty? with 3(0) = 1.

e Separate variables: y%dy = 2tdt.
e Integrate: [y 2dy = [2tdt = —% =t +C.
e Apply initial condition y(0) =1: -1 =0*+C = C=—1.

e Substitute C back: —i =2 1.

e Solve for y: %:1—752 = y= 1Et2.

Answer: y(t) = #

3. Find the general solution to 3’ = ycos(t). Identify any equilibrium solutions.
e Check for equilibrium: h(y) =y =0 = y(t) = 0 is a solution.
e Separate variables: %dy = cos(t)dt.

e Integrate: In|y| = sin(¢) + C.

e Exponentiate: y = Aes™(),

Answer: y(t) = Ae*™®) and y(t) = 0
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