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1. Solve the initial value problem —)—/(‘) +—X)=2; 1) =1. (15%)
dx S5+x
2. Solve the given initial value problem (20%)
Y +6y"(x)+11y'(x) +6(x) =9 —30e™; W0)=0,y'(0)=0, " (0)=3.
3. Use the Laplace transform to solve the initial value problem shown below (15%)
y"'(x)+8xy’ (x) ~16)(x) =3; (0) = y'(0) = 0.
4, Using only 0’s and 1°s, list all possible 2x2 matrices in row canonical form. (10%)
5. Find the rank, the rows of 4 forming a basis of the row space, and the null space of matrix 4. (15%)
1 3 2
2 10 -6
A=
0 -6 3
-1 -5 3
6. Find « so that x = [0, -12, -3, 8, 3, &, 63]", y=[7, 5, -9, x, -25, 19, 0]" in R are orthogonal. (5%)
7. A matrix B is given below.
4 3
B =
-2 -1
(a) Find all eigenvalues and corresponding eigenvectors for matrix B. (8%)
(b) Find a matrix C such that C is nonsingular and CBC " is diagonal. (4%)
(c) Find an orthogonal matrix Q, and an upper triangular matrix R such that B = OR. (8%)
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