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1. (15%) Find the general solution of the following equation
y'(®)+16y(1) = f(1)

cosdt, O0<t<nm

d y(0)=0, y'(0)=1
0 > and y(0) ¥y'(0)

where f(¢) = {

2. (15%) Find the general solution of

y"+2y"+9y +18y = —7cos(3x)

3. (10%) Find the general solution of the differential equation

(29" - 9xp)dx + (3xy — 6x*)dy = 0

4. (10%) Solve the following equation

x*y"—xy'+y=Inx
5. (15%) Consider the matrix

a) Calculate det(Ay)
b) Find all possible ¢t e R for which A is invertible?
¢) Find ¢ e R such that (1,0,1)" is an eigenvector of A, associated to the eigenvalue 2.

-7 -16 4
6. (15%) Diagonalize the matrix 4=| 6 13 -2, using the information that
12 16 1

the eigenvalues of A are A =-3,5
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7. (10%) Determine that the transformation T defined by T(X1,X2)=(2X1-3X2,X1+4,5X2) is
linear or not. Prove it.

2 5 2 2 5
5 285 5 -3
8. (10%) Explain how you can teil that P=% 2 5 2 2 5] isa
2 5 2 2 5
5 -3 5 5 28

projection matrix?
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