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Problem 1 (12 points) Find an orthogonal basis for the row space of the matrix

2 =5 1

4 -10 2
A= ,

4 -1 2

2 14 -1

Problem 2 (10 points) Let 73 : R® — R? be the linear transformation given by:

T
- 2z — X2
_I] Lo —
33?2 = 4;'[,'3

I3

and let 75 : R? — R2? be the geometric linear transformation which refects a point .
2 = (i;,2) € R? across the line z; = z2. Find the standard matrix A of the composition
T=T" 0T,

1 00 1 01 4 3
Problem3 (14 points) LetA=11 1 0 012 21
0 -1 2 0 0011

(2) (5 points) Find a basis for the column space of A.

() (5 points) Find a basis for the null space of A.

8
(c) (4 points) Find complete solution to Az = | 4
2

Problem 4 (12 points) Find the minimal polynomial p(a:) of the matrix

5 =1 1
A=10 20
0 -1 3

and use p(x) to find A",
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Problem 5 (12 points) Let B = [

| B o
matiix .
B ©

1
-}

00 .
,Og = and A is the block
0 0

(2) (6 points) Find orthogonal matrix Q such that Q¥ BQ is a diagonal matrix.

(b) (6 points) Compute A",

Problem 6 (40 points) Determine the following statements are true or false. Please give a proof if true or

counterexample if false.

(a) (8 points) If A is similar to B and B is orthogonal, then A must be orthogonal.

(b) (8 points) All 3 x 3 skew symmetric matrices are singular (Note: A 1s skew symmetric

if AT = —A).

(¢) (8 points) The set of 2 x 2 diagonalizable real matrices is a subspace of the set of all

2 x 2 real matrices, with scalar multiplication and matrix addition defind entrywise.

(d) (8 points) If A is an m x 7 matrix, then the null space of A” 4 is equal 1o the null space

of A.

(e) (8points) If L : R® — Ay, is a linear transformation which is onto, then L is invertible,




