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1. Solve the following initial value problems. Indicate the method you are using and
giving all steps in detail. (15%)

(1) y+H1/2p= , (0) =1 (2). y"= 2y’ + (47 * + 1) =0, y(0)=-2,
y'(0)=6n-2.

2. Solve the system of differential equations and initial conditions for the tunctions x
and v using the Laplace transform. (15%)

x"=2x"+3y' +2y=4,

2y'—-x"+3y =10,

x(0) = x'(0) = ¥(0) = 0.

3. Find the eigenvalues of the matrix and, for each eigenvalue, a corresponding
eigenvector. Check that eigenvectors associated with distinct eigenvalues are
orthogonal. Find an orthogonal matrix that diagonalizes the matrix. (15%)
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4. Solve the initial value problem of the following equation by diagonalization.

(10%)

X =x +x,+6e’, x}=x+x,+2"; x(0)=6, x,(0)=0.

5. Find the Fourier series of the function f which has the graph shown in the
following figure. (15%)
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6. Let the 3x3 matrix be defined as

31 2 0 4 1
A=[1 2 1 i=l-4 8 =2
21 1 -1 2 ©

Find the inverse of the following matrices: (a). 1—'1-{3 +1) ;(b). (A-I). (20%)

7. Find the convolution of two finite discrete sequences A={1,2,0,1,2], B=[3,2,1].
(10%)
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