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Chapter 1: Linear equations in Linear Algebra 

 

Question 1: 

Row reduce the augmented matrix corresponding to the given system of three equations: 

 

The system is consistent, there is only one solution. So, the three lines have only one 

point in common. 

Question 2: 

 

If h = 2, then the system has no solution, because 0 cannot equal –4. Otherwise, when h 

≠ 2, the system has a solution. 

 

Write c for 4 + 2h. Then the second equation c.x2 = 0 has a solution for every value of c. 

So, the system is consistent for all h. 

 
The system is consistent for all h. 

 

The system is consistent if and only if 5 + 3h = 0, that is, if and only if h = –5/3. 
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Question 3: 

 

The original system has a solution if and only if k + 2g + h = 0. 

Question 4:  

Swap R1 and R2; Scale R3 by 2  

swap R1 and R2; Scale R3 by ½ 

Question 5: 

 

Question 6: 
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                 **************************************************** 

 

Question 7: 

 

Question 8: 

 

The system for this augmented matrix is inconsistent, so b is not a linear combination 

of the columns of A. 

Question 9: 

Mobile User
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Yes, b is a linear combination of the columns of A, that is, b is in W. 

Question 10: 

 

Question 11: 

 

Question 12:     
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Question 13: 

a) 

 

b) By comparing entries of the vectors, one sees that the second vector is –3 times 

the first vector. Thus, the two vectors are linearly dependent. 

c) Row reduce the augmented matrix for Ax = 0:

 

There are no free variables. The equation Ax = 0 has only the trivial solution and 

so the columns of A are linearly independent. 

 

 

 



Dr.Helene Kanso CS 223 Chapter 1 

Question 14: 

 

Question 15: 

 

Question 16: 

a) 
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b)  

 

Question 17: 

A must have 5 rows and 4 columns. For the domain of T to be R4 , A must have four 

columns so that Ax is defined for x in R4 . For the codomain of T to be R5 , the 

columns of A must have five entries (in which case A must have five rows), because Ax 

is a linear combination of the columns of A 

Question 18: 

 

Question 19: 

a) 

 

 



Dr.Helene Kanso CS 223 Chapter 1 

b)  

 

c) 

 

Question 20: 

a) 

 
 

b)  The standard matrix A of the transformation T is 2×3. Its columns are linearly dependent 

because A has more columns than rows. So T is not one-to-one, by Theorem 12. Also, A is row 

equivalent to  which shows that the rows of A span R2 . By Theorem 12, T 

maps R3 onto R2 . 


