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Solving linear constant coefficient ODEs – Experimentation/Solution Forms

Recall:  if z(t) = e t , then z’(t) = e t  and z’’(t) = __________.

Give a scenario and identify all terms used for which this mathematics could model the situation:

                          y’(t) = .05 y(t),     y(0) = 1000

How about this,  y’(t) = y(t),     y(0) = 1000 – you should be so lucky!!!

What function, y(t), IS its own derivative?  That is exactly what the above differential equation asks for.

What is this next differential equation asking for?  Say it and fill in the blank, “a function whose derivative is _______________________________.” Can you determine that function and what variations there could be?  What does the initial condition determine?

y’(t) = k y(t),  y(0) = y0, i.e.

Solve the following differential equation completely:  y’(t) = .2 y(t),  y(0) = 10.  Describe what the differential equation says in words and what the solution says in words. What is y(1), y(3.5), y(2000)? What happens to the solution – long term?

Solve the following differential equation completely:  y’(t) = -.2 y(t),  y(0) = 10.  Describe what the differential equation says in words and what the solution says in words. What is y(1), y(3.5), y(2000)? What happens to the solution – long term?

Use separation of variable techniques to solve y’(t) = -.2 y(t),  y(0) = 10 and consider y’(t) = .3 ( 30 - y(t)),  y(0) = 10. For the last equation offer up a possible interpretation/application for this differential equation and then use separation of variable techniques or DSolve in Mathematica to solve. Sketch the solution.

Again recall:  if z(t) = e t , then z’(t) = e t and z’’(t) = __________.

Consider y’’(t) + 4 y’(t) + 3 y(t) = 0,  y(0) = 4,  y’(0) = 0. 

Conjecture y(t) = e t, substitute it into the ODE, see what  has to be, build a general solution, and finally determine a complete solution.

Consider y’’(t) + 2 y’(t) + 5 y(t) = 0, y(0) = 4, y’(0) = 0.

Conjecture y(t) = e t, substitute it into the ODE, see what  has to be, build a general solution, and finally determine a complete solution.

Consider y’’(t) + 4 y’(t) + 3 y(t) = sin(3 t), y(0) = 0, y’(0) = 0. 

In the homogeneous equation, conjecture y(t) = e t, substitute it into the homogeneous ODE, see what  has to be, conjecture and find a nonhomogeneous solution, form a general solution by linear superposition (why can you do this?), and finally determine a complete solution (by finally utilizing your initial conditions.

Consider y’’(t) + 2 y’(t) + 5 y(t) =  sin(7 t), y(0) = 0, y’(0) = 0.

Take the homogeneous solution and conjecture a nonhomogeneous additional solution and finally determine a complete solution.

Consider y’’(t) + 2 y’(t) + 5 y(t) =  sin(2 t), y(0) = 0, y’(0) = 0.

Take the homogeneous solution and conjecture a nonhomogeneous additional solution and finally determine a complete solution.
Consider y’’(t) + 4 y’(t) + 3 y(t) = sin(3 t), y(0) = 0, y’(0) = 0. 

In the homogeneous equation conjecture y(t) = e t, substitute it into the homogeneous ODE, see what  has to be, build a general solution, and finally determine a complete solution.
