
10 CHAPTER 1 Linear Equations in Linear Algebra

1.1 EXERCISES
Solve each system in Exercises 1–4 by using elementary row
operations on the equations or on the augmented matrix. Follow
the systematic elimination procedure described in this section.

1. x1 C 5x2 D 7

�2x1 � 7x2 D �5

2. 2x1 C 4x2 D �4

5x1 C 7x2 D 11

3. Find the point .x1; x2/ that lies on the line x1 C 5x2 D 7 and
on the line x1 � 2x2 D �2. See the figure.

x2

x1

x1 + 5x2 = 7
x1 – 2x2 = –2

4. Find the point of intersection of the lines x1 � 5x2 D 1 and
3x1 � 7x2 D 5.

Consider each matrix in Exercises 5 and 6 as the augmented matrix
of a linear system. State in words the next two elementary row
operations that should be performed in the process of solving the
system.

5.

2
664

1 �4 5 0 7

0 1 �3 0 6

0 0 1 0 2

0 0 0 1 �5

3
775

6.

2
664

1 �6 4 0 �1

0 2 �7 0 4

0 0 1 2 �3

0 0 3 1 6

3
775

In Exercises 7–10, the augmented matrix of a linear system has
been reduced by row operations to the form shown. In each case,
continue the appropriate row operations and describe the solution
set of the original system.

7.

2
664

1 7 3 �4

0 1 �1 3

0 0 0 1

0 0 1 �2

3
775 8.

2
4

1 �4 9 0

0 1 7 0

0 0 2 0

3
5

9.

2
664

1 �1 0 0 �4

0 1 �3 0 �7

0 0 1 �3 �1

0 0 0 2 4

3
775

10.

2
664

1 �2 0 3 �2

0 1 0 �4 7

0 0 1 0 6

0 0 0 1 �3

3
775

Solve the systems in Exercises 11–14.

11. x2 C 4x3 D �5

x1 C 3x2 C 5x3 D �2

3x1 C 7x2 C 7x3 D 6

12. x1 � 3x2 C 4x3 D �4

3x1 � 7x2 C 7x3 D �8

�4x1 C 6x2 � x3 D 7

13. x1 � 3x3 D 8

2x1 C 2x2 C 9x3 D 7

x2 C 5x3 D �2

14. x1 � 3x2 D 5

�x1 C x2 C 5x3 D 2

x2 C x3 D 0

Determine if the systems in Exercises 15 and 16 are consistent.
Do not completely solve the systems.

15. x1 C 3x3 D 2

x2 � 3x4 D 3

� 2x2 C 3x3 C 2x4 D 1

3x1 C 7x4 D �5

16. x1 � 2x4 D �3

2x2 C 2x3 D 0

x3 C 3x4 D 1

�2x1 C 3x2 C 2x3 C x4 D 5

17. Do the three lines x1 � 4x2 D 1, 2x1 � x2 D �3, and
�x1 � 3x2 D 4 have a common point of intersection?
Explain.

18. Do the three planes x1 C 2x2 C x3 D 4, x2 � x3 D 1, and
x1 C 3x2 D 0 have at least one common point of intersec-
tion? Explain.

In Exercises 19–22, determine the value(s) of h such that the
matrix is the augmented matrix of a consistent linear system.

19.

�
1 h 4

3 6 8

�
20.

�
1 h �3

�2 4 6

�

21.

�
1 3 �2

�4 h 8

�
22.

�
2 �3 h

�6 9 5

�

In Exercises 23 and 24, key statements from this section are
either quoted directly, restated slightly (but still true), or altered
in some way that makes them false in some cases. Mark each
statement True or False, and justify your answer. (If true, give the
approximate location where a similar statement appears, or refer
to a definition or theorem. If false, give the location of a statement
that has been quoted or used incorrectly, or cite an example that
shows the statement is not true in all cases.) Similar true/false
questions will appear in many sections of the text.
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