
For the given matrices

A =

2 0 3
0 −1 2
1 2 −2

 , B =

1 1
0 2
4 3

 , C =
(

2 3 1
0 −2 5

)
, D =

(
1 2
3 4

)
evaluate:

1. AB; BA [

14 11
8 4
−7 −1

; not defined]

2. BC; CB [

2 1 6
0 −4 10
8 6 19

;
(

6 11
20 11

)
]

3. C2; D2 [not defined;
(

7 10
15 22

)
]

4. (2A− 4I)T [

0 0 2
0 −6 4
6 4 −8

]

5. (BT + C)T D [

 6 10
3 6
29 42

]

6. (D − 3I)2 + D [
(

11 0
0 11

)
]

7. (AB)T + 2C [
(

18 14 −5
11 0 9

)
]

Find the rank of the matrix

1.


1 3 4 −2
2 1 3 1
3 −1 2 0
4 −3 −1 1

 [ 4]

2.


2 1 3 −1
3 −1 2 0
4 −3 1 1
1 3 4 −2

 [ 2]

3.


2 1 1 2
3 2 1 1
1 0 1 3
4 1 2 5

 [ 3]

4.


2 3 −1 1
1 1 −2 3
1 3 4 −7
4 7 1 −3

 [ 2]

Determine whether the given vectors are linearly dependent or independent:

1. (3, 1, 1, 2), (1, 3, 5, 4), (−1, 5, 9, 6) [dependent]

2. (1, 1,−1, 2), (1, 2, 2,−2), (7, 2, 3, 9) [independent]

3. (2,−1, 3, 4, 1), (3, 1, 3,−1, 2), (5, 0, 6, 3, 3) [dependent]

4. (4, 1, 1, 3), (1,−1, 1,−3), (3, 1, 1, 1) [independent]

5. (1, 3, 1,−1), (2, 2, 1, 1), (3,−1, 2, 9), (1, 1, 1, 2) [dependent]
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