MATH 2164 Test 2
August 1998

Name :

1. Suppose A = [ _le g ] and B = l ; ; ] . Find 2AB and 2BA.

2. Use Cramer’s rule to compute the solution of the system

2$1+4£L'2 = 6,
3r1+ 51, = 7.



. (a.) Combine the methods of row reduction and cofactor expansion to
compute the determinant :

B 00 o
DO R DO
B O W W
w o oo

(b.) Suppose that A and B are 2 x 2 matrices, det A = 5 and det B
= 3, Find out det A", det AB, det BA and det 2A.



4. Determine which of the following matrices are invertible by using the
row reduction method :

1231020
0 3 04

14 9

1827’5678
4 3 5 4



5. Compute the adjugate of the given matrix and use this result to give
the inverse of the matrix

— O Ot
— =



6. Find bases for Nul A, Col A and Row A, where

114 15
012 26
A= 31 8 -1 3
114 48



2 -1 )
7. Let '171 = 6 s _»2 = 0 ,f: 18 and B = {'171,172} .
2 1 7

(a.) Is the set B a basis for Span {v),Us} ?

(b.) Determine if Z is in Span {¥), 02}, and if it is, find the coordinate
vector of ¥ relative to B.



8. (a.) Let A be a 7 x 4 matrix. Suppose rank A = 3, find dim Nul A,
dim Col A, dim Row A and rank AT,

(b.) Let A be a 4 x 7 matrix. Suppose dim Nul A = 3, find rank A,
dim Col A, dim Row A and rank A7,

(c.) If Ais a 7 x5 matrix, what is the largest possible rank of A ? If A
is a 5 x 7 matrix, what is the largest possible rank of A 7 Explain
yOur answers.

(d.) Suppose A is a 6 x 8 matrix, what is the smallest possible dimen-
sion of Nul A 7 Explain your answer.



9. Decide whether the following statements are true or false. Give a reason
for each answer.

(a.) It is possible for a 5 x 5 matrix A to be invertible when its columns
do not span R°.

(b.) If A is invertible, then the columns of A~! are linearly indepen-
dent.

(c.) If A and B are m X n matrices, then both ABT and BAT are
defined.

(d.) If A and B are n x n matrices, then (A+ B)(A— B) = A*> — B2



(e.) Row operations on a matrix A can change the linear dependence
relations among the rows of A.

(f.) Row operations on a matrix A can change the linear dependence
relations among the columns of A.

(g.) If there exists a linearly dependent set vy, s, -+, 4, in V, then
dim V < p.

(h.) If there exists a linearly independent set ¥y, ¥, -, 7, in V, then
dim V' > p.



