Math 225 Section M1 Midterm IT
April 2, 2009

§ sbukcows
. Let A be a n x n matrix. Determine whether the next statements are True or False. No
explanation needed.

(a} (5 points) If Az = 0 has more than one solution then A is invertible.

(b) (5 points) If A is not invertible then A does not have a pivot position in each row.
(c) (5 points) If the rows of A do not span R™ then the matrix is invertible.

(d) (5 points) Tf there exists a vector b in R™ such that Az = b has no solution then A

1s not invertible.

. (10 points} Consider the matrix A and vector b below:

12 3 1
A=114 9|, b={2
18 24 3

Calculate, if possible, A7 1b.

(i) (5 points) What is the definition of

a1l @1z @13
det ao] gy 923 ?

gy 032 433
(i1} (5 points) Let A be a 4 x4 matrix A = {a1, a2, a3, a4)7 { the vectors a1, az, a3, 64
are the rows of A) with det A = —3. Calculate detlas, a1, 3az — 2a4, ag]”.

(iii) (5 points) Let A be as in part (ii) and B be another 4 x 4 matrix with det B = 2.
Calculate det(A™*B).

(iv) (5 points) Calculate the determinant of the following matrix:

2 3 6 4
A- |3 1 £
5 0 0 10
-1 -3 9 -2

(v) (5 points) If the matrix A in part (iv) above is invertible find its (4, 2) entry.

. Consider the system of linear equations:

2 10 T
-3 0 1 T3 | =b
0 1 2 T3

(a) (10 points) Does Cramer rule apply to this system of equations. Justify your
answer.

(b) (5 points) Find z; when b= [0, 1, 2]




(c) (5 points) Find zz when b= [1, 2, 0]7.
(d) (5 points) Find z; when b= [1, 0, 1]7.

5. (10 points) Suppose AB = AC where B, C are n x p matrices and A is invertible. Show
that B = C. Is this true, in general, when A is not invertible?

6. (10 points) Let A be an m x n matrix and B an n X 7 matrix such that AB = I,. Show
that the columns of A span R™ and the columns of B are linearly independent.
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