ToFERSE 107 £ 5 8 B L A £ R RAE
RATH] D B AR | FHE PRI
2 & B | - F TR %27

~

i

(FRIE SRSt B e, BEEEXMYUHRESEEH)

1. (12 points) Consider the system of linear equations Az = b which is represented by the

following augmented matrix:

2 3 -2 4| 2
-6 —9 7 -8 | -3,
4 6 -1 20 | 13

where z = [z, 2, x3,24)7. What is the rank of the coeflicient matrix A7 Does this linear
system have solution? Why or why not? Find the solution(s) if exist.

2. (12 points) Consider the linear transformation 7" : R® — R3 defined by
L(z) = (#"v)w, where v = [1,2,-1)7, w=1][2,2, 1%,

Find the matrix of the linear transformation. Then, find bases for the range and the
kernel of L.

3. (12 points) Find the matrix of the quadratic equation
32% — 102y + 3y + 16v/2y — 64 = 0,

Perform a rotation of axes to eliminate the zy-term in the quadratic equation. Find the
equation of the rotated conic. Is it an ellipse? parabola? or hyperbola?

4. (12 points) Let V be a subspace of R* spanned by vectors v; = [1, 1, 0, 0w =201 1;
and vg =[0,1,1, 0]. Find orthogonal basis for the subspace V and the distance from the
point y = [0,0,0,4] to the subspace V.
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5. (12 points) Let A= 1 1 1 1
g 2 1

Evaluate P(A) = 3A% — 5A% — 15434 54 + 10A ~ 51.

6. (12 points) Let A be a 3 x 3 matrix. Let z,y and z be linearly independent vectors in
R3 and suppose that Az = [3,—1,0]", Ay = [-2,1,2]” and Az = [1,0,2]7. Find the

determinant of the matrix A.

7. (12 points) Let C(R) be the vector space of all real-valued continuous functions. For what

real value of « is the set
Se={fe€C[R): f(0)=a}

a subspace of the vector space C(R)? Prove your answer.

8. (16 points, 8 points each) Determine if the following statements are true or false. Provide

a proof if it is true or give any explanation/counterexample if it is false.

(a) If an n x n matrix A has n distinct eigenvectors, then A is diagonalizable.

(b) Matrix A is called skew-symmetric if AT = —A. Suppose that n is an odd integer

and let A be an n X n skew-symmetric matrix. The determinant of A is zero.



