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Question 1 (15 pts.) For each of the following statements write T or F inside the
parenthesis if the statement is true or false respectively.
(1) ( )} A linear system of five equations in three unknowns cannot have any solution.

(2) ( ) Every homogeneous linear system hes at least one solution.

{3) { ) For every square matrix A, the linear system Az = 0 has a unique solution z = 0.

(4) { ) 1 A and B are two n x n matrices, then (AB)? = 4282,
(5} { ) Let A and B be 2 x 2 matrices. If AB = 0, then either det{A)} = 0 or det(B) = 0.
{6} { ) There is no matrix A of size 3 x 6 whose rank is 5.

(7) (- ) I A is a square matrix and if B is obtained from A4 by a single row operation,
then we necessarily have det(B) = det(4). :

(8) ( ) If Als a5 x5 matrix, then det(—A) = ~det(A4).
9 ( ) Y{uv}is Iineaxly independent, then {u, v,%+ 2v} k is also linearly independent.
(10) ( ) Forz = (mx,ma), y (s;x,yz) (x, y) = 2191 + 3:7:3:;2 deﬁnes an inner product on R2.

{11) { ) Every hnga.r_transformaﬁon is one-to-ons.

' (12) ( ') Every ﬁnite_diineﬁsiopal inner product space has an orthogonal basis.
(13) (') If Ais an n x n matrix, then A has always n eigenvalues.

(14) () If the characteristic polynomial of a 3 x 3 matrix 4 is A% — 2A% + ), then 4 must
be invertible.

Q8 ( )Y i the charactenst;c polynomlal of a 3 % 3 matrix A is A(A - 2)()\ 3}, then A as'
o dlagonahzable : o . . .



Question 2(10 pts.) Consider the lincar system ~
e R
Zmi —xy + 4y = -3
£y~ 275 + 323 =
zr+Ty+z3 = 6

(2) Find the réd_u_ced row-echelon form of t_heﬂéjiﬁgmentgd'ri‘aatrix._

{b) Solve the linear system, if the solution exists. Check your answer.




Question 3(12 pts.) (a) Let vy = (1,2,~1),m = (1,1,2), v3 = (2,0,1).
(a) Show that {v1,vs,vs} is a basis of R?.

(b) Write w = (4,1, 3) as a linear combination of vy, g, vs.




Question 4(15 pts.) Let

1 2—-k% 1 3+%
2 4-2k 3 642k
-1 G -1 -3k
_ 1 2—-k 1 642k
(a) Find the values of k& for which the matrix A is invertible.

(b) For k = 2, find the dimension of the vector space W = {X € R* : AX = 0}). (Here,
clements of R* are considered as 4 x 1 matrices.)




Question 5 (10 pts.) Consider the subspace W = { (a,b,¢} | a+b=c =0 } of R3.
(a) Find an orthonormal basis of W with respect to the standard inner product .

(b) Find an orthonormal basis of W+ with respect to the standard inner product.

(¢) For v = (1,1,1) € R3, find a vector w; in W and s in W+ such that v = wq + we. What is
the projection projw(v) of v into W?
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Question 6 (12 pts.) Let A= {0 7 —5i.
0 8 -6
(a) Find the eigenvalues and the eigenvectors of A.

(b} ¥ possible, find a matrix P such that P~ AP js diagonal. Check your answer.




