600 8 / Matrices and Determinants

Exercises containing systems with no solutions: 44 and 47. Exercises

containing systems with infinitely many solutions: 48, 51, 52, 53, 54, 56, 57,
58, 60, 61, and 62.

B.1 /// EXERCISES

In Exercises 1-6, determine the order of the matrix.

4 =g
L7 0 2.[5 -3 8 7]
0 8
2 =3 7 15 0
3. |36 4. 0 0 3 3
3 | 1 6 7
- |33 45
5. [_9 ZOJ 6. [4]

In Exercises 7-10, form the augmented matrix for the
system of linear equations. '

7. 4x— 3y = -5 8. Tx +4dy =22
—x+3y= 12 S5x — 9% =15

9. v+ 10y —2:=2  10. 7x—5v+ z=13
Sv— 3y+4z=0 19x - 8z=10
2x+ ¥ =0

In Exercises 11-14, write the system of linear equa-
tions represented by the augmented matrix. (Use
variables x, y, z, and w.)

] 2 : e 7 -5 0
i (2 =3 4J 1% [8 3 —2]
2 0 s =13
13./0 1 -2 7
6 3 0 2
9 12 3 0 0
14.[-2 18 5 2 10
1 7 -8 0 -4

In Exercises 15-18, determine whether the matrix is in
row-echelon form. If it is, determine if it is also in
reduced row-echelon form.

| 0 0 0 1 3 0 0
15. |0 1 1 5 16. |0 0 1 8
0 0 0 0 0 0 0 0

In Exercises 19-22, fill in the blanks using elementary
row operations to form a row-equivalent matrix.

o[l 4 8 0|3 6 8
12 10 s 4 -3 6
1T 4 3 | _’:‘j
0 -1 4 -3 6
[ 1 1 4 =i 2 4 B 4]
2.1 3 8 10 3 2|1 -1 -3 2
-2 1 12 6 2 6 4 9]
1 1 4 -1] I l
0 5 I -1 -3 2
0 3 | 2 6 4 9]
T 1 & =1 12 4 ]
o 1 - ¢ 0 -7
0 3 ] 0 2

23. Perform the sequence of row operations on the
matrix, What did the operations accomplish?

I 2 3
2 -1 —4
301 -

(a) Add —2 times Row | 1o Row 2.
(b) Add —3 times Row | to Row 3.
(c) Add —1 times Row 2 to Row 3.
(d) Multiply Row 2 by —*.

(e) Add —2 times Row 2 to Row 1.



The Interactive CD-ROM contains step-by-step solutions to all
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odd-numbered Section and Review Exercises. It also provides Tutorial
Exercises, which link to Guided Examples for additional help.

24. Perform the sequence of row operations on the
matrix. What did the operations accomplish?

;

0
-3

4

(a) Add Row 3 to Row 4.

(b) Interchange Rows | and 4.

(c) Add 3 times Row 1 to Row 3.

(d) Add —7 times Row 1 to Row 4.

(e) Multiply Row 2 by é

(f) Add the appropriate multiples of Row 2 to Rows
I, 3, and 4.

— ot —

In Exercises 25-28, write the matrix in row-echelon
form. Remember that the row-echelon form of a
matrix is not unique.

11 0 5]

25. -2 -1 2 -10
L 3 6 7 14]

[ % & . §
26.| 3 7 -5 14
-2 -1 -3 8§

I
2.1 5 -4 1 8
-6 8 18 0]

1 -3 0 -7]
28. /-3 10 1 23
2 —24]

In Exercises 29-32, use the matrix capabilities of a
graphing utility to write the matrix in reduced
row-echelon form.

3 3 3 13 2
2./-1 0 -4 0.5 15 9
| 2 4 -2 2 6 10
[ 1 2 3 =5
I 2 4 -9
3Ll 5 oy =1 3
[ 4 8 11 —-14

1 -3

=1 8

32. 0 d
-2 10

In Exercises 33-36, write the system of linear equa-
tions represented by the augmented matrix. Then use
back-substitution to find the solution. (Use variables x,
y, and z.)

1 -2 4 | 5 0
e —3} H [0 1 -l
1 =t 9 4]
.00 1 -1 2
o 0 1 -2
[ 2 -3 ] |
3. (0 1 1 9
i 0 1 -3

In Exercises 37—40. an augmented matrix that repre-
sents a system of linear equations (in variables x, v,
and ) has been reduced using Gauss-Jordan elimina-
tion. Write the solution represented by the augmented
matrix.

[ | 0 7 1 0 -2
W lg ) —5] 38 [0 I 4]
[1 o o | -4]
9.0 1 0 -8
0o 0 1 7]
(1 0 o 3]
40.l0 1 0 -1
0o 0o 1 0]

In Exercises 41-36, solve the system of equations. Use
Gaussian  elimination with  back-substitution or
Gauss-Jordan elimination.

41, x+2y =7 42, 2x + 6y = 16
2x+ y=8 2x+3y= 7
43, —3x + 5y = —-22 4. x+2y=0
Ix+4y= 4 x+ y=6
qx — 8y = 32 3x—2y=28



