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Laplace Transform: Second order equations (completing the square); 
t­shift formula; step and delta signals; weight and transfer; convolu­
tion; poles 

1. Solve x + 4 ̇x + 5x = sin(3t) with initial conditions x(0) = 1, ẋ(0) = 2, using ¨
the Laplace transform. 

Use complex coverup to find the coefficients in the partial fractions problem. 

Check that the form of your answer agrees with what you expect from the old 
xp + xh story (but don’t bother to find the constants). 

2. Find the weight function for the operators 2D + I and 2D2 + 4D + 4I by 
finding the inverse Laplace transform of the transfer function. 

For each example, sketch the graph of |W (s) . Describe where on that graph |
the graph of the “gain,” H(ω) = |W (iω) , is to be found. (Recall that H(ω)|
is the amplitude of the sinusoidal solution to p(D)x = cos(ωt).) 

3. Solve the ODE x + 4x = u(t) − u(t − π) with rest initial conditions. ¨


