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Instructions Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough explanations to receive full credit.

1. (18 points) Consider the inhomogeneous linear differential equation
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a) Find the general solution y, of the associated homogeneous equation.
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[ /\ b) Use the method of undetermined coefficients to find a partlcular solution y,, of the inhomogeneous equation.
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Pg_x ¢) Find the general solution of the inhomogeneous equation.
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2. (12 points) Consider the differential equation
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3. (18 points) Consider the equation
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a) Find the general solution y,. of the associated homogeneous equation
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b) Use the method of undetermined coefficients to find a particular solution y,, of the mhomogeneous equation
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¢) Find a solution of the inhomogeneous equation which satisfies the conditions y(0) = 0 and y'(0)
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z'(0) =1.

( a) Find an equation for the Laplace transform X (s) of z(t). @
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4. (20 points) In this question you are asked to use Laplace transforms to solve the initial-value problem
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. b) Solve the equation in part a) to find X(s).
L W gk (5 +3¢2 ) X(s) ajs-w o
« o= 2St7
so X)) = ST
c¢) Use your answer to part b) to find z(¢). (Hint do a partial fraction decomposition.)
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6. (20 points) In this question you are asked to use Laplace transforms to solve the initial-value problem
z(0) = 0.
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a) Find an equation for the Laplace transform X (s) of z(¢)
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¢) Use your answer to part b) to find #(t). (Hint: do a partial fraction decomposition.) -
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