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To review these matrix methods for solving systems of linear equations, watch the 

following set of YouTube videos.  They are followed by several practice problems for 

you to try, covering all the basic concepts covered in the videos, with answers and 

detailed solutions. Some additional resources are included for more practice at the 
end. 

 

1. Part 1:  Explanation of Gaussian elimination   

2. Part 2:  Gaussian elimination using matrices   

 

Note of Explanation:  The difference between Gaussian elimination using matrices and the 

Gauss-Jordan elimination method is in where the matrix manipulation stops.  (In some videos, this 

difference is not made clear, or the wrong name is attached to the method being used.)  So, to 

clarify… 

Gaussian elimination (used in the video above) or “Gaussian reduction”, stops when the 

augmented coefficient matrix is in “upper-triangular” or “row-echelon” form, such as the matrix 

shown here:   [
1 2 3
0 1 5
0 0 1

   
4
6
7

].  From here, the final solution is found using back-substitution. 

Gauss-Jordan elimination ( used in the videos below) stops when the augmented coefficient 

matrix is in “diagonal” or “reduced row echelon” form, such as this matrix;  [
1 0 0
0 1 0
0 0 1

   
4
6
7

].  From 

here, the final solution can be immediately seen without back-substitution. 

 

3.  Solving a 2 x 2 System using Gauss-Jordan elimination    

4. Solving a 3 x 3 system using Gauss-Jordan elimination     

5. Solving a 3x3 system using Gauss-Jordan-- another presentation  * 
6. Dependent and Inconsistent systems of equations   

 

*Note:  the presenter in this video states that is not correct to divide a row by a number but rather you must multiply 

by its reciprocal.  This is not necessary.  The two operations, dividing by a (non-zero) constant and multiplying by its 

reciprocal are equivalent. 

 

https://www.youtube.com/watch?v=YydLDj16fjs
https://www.youtube.com/watch?v=CN9TMS10KNw&t=56s
https://www.youtube.com/watch?v=AU2w3O4Sogo
https://www.youtube.com/watch?v=MRrOglQbL_Y
https://www.youtube.com/watch?v=pBHbF17NNlg
https://www.youtube.com/watch?v=OBZIMLPWoX4&t=271s
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Practice Problems: 

 

1.   a.  Solve using Gaussian elimination with matrices:   

  𝑥 + 2𝑦 = 1 

  2𝑥 − 𝑦 = 7 

 

      b.  Solve the system in 1.a. using Gauss-Jordan elimination. 

 

 

2.  Solve using Gauss-Jordan elimination:  3𝑥 + 4𝑦 = 4 

       6𝑥 − 2𝑦 = 3 

 

3.  The following matrices represent systems of 3 equations with 3 variables.  Gauss-Jordan 

elimination was used to arrive at the given matrices.  Express the solution indicated by 

each matrix in the form (x, y, z) or state that no solution exists. 

 

a. [
1 0 0
0 1 0
0 0 1

     
4

−1
0

]  b.  [
1 0 0
0 1 2
0 0 0

     
3
0
1

]     c.  [
1 0 2
0 1 −1
0 0 0

     
3
5
0

] 

 

 

d.    [
1 2 3
0 0 0
0 0 0

     
4
0
0

]  e.  [
1 0 0
0 1 0
0 0 0

     
2
3
1

]  f.  [
1 0 0
0 1 0
0 0 0

     
2
3
0

] 

 

  

4.   Solve the following using Gauss-Jordan elimination: 

 

 −𝑥 + 𝑦 = −1 

 𝑦 − 𝑧 = 6 

 𝑥 + 𝑧 = −1 

 

5.   Solve the following using Gauss-Jordan elimination: 

 

 𝑥 + 2𝑦 − 𝑧 = 9 

 2𝑥 − 𝑦 + 3𝑧 = −2 

 3𝑥 − 3𝑦 − 4𝑧 = 1 
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7.   Solve:    𝑥 − 8𝑦 + 𝑧 = 4 

  3𝑥 − 𝑦 + 2𝑧 = −1 

 

 

8.   Solve:  3𝑥 + 𝑦 + 3𝑧 = 1 

  𝑥 + 2𝑦 − 𝑧 = 2 

  2𝑥 − 𝑦 + 4𝑧 = 4 

 

 

 

9.  Solve:    𝑥 − 𝑦 + 2𝑧 + 𝑤 = 4 

  𝑦 + 𝑧 − 3 = 0 

  𝑧 = 𝑤 + 2 

 

 

10.  The perimeter of a triangle is 33 cm.  The longest side is 3 cm longer than the medium side.  

The medium side is twice as long as the shortest side.   

 

a. If x = length of the shortest side, y = length of the medium side, and z = length of the 

longest side of the triangle, set up a system of equations that can be used to solve the 

problem.  (Hint:  How many equations will be needed to solve the problem?) 

 

b. Find the lengths of the sides. 

 

 

11.  To get the necessary funds for a planned expansion, a small company took out three loans 

totaling $25,000 for one year.  The company was able to borrow some of the money at 8% 

interest.  It borrowed $2000 more than one-half the amount of the 8% loan at 10%.  The 

rest was borrowed at 9%.  The total annual interest was $2220.  Set up a system of 

equations that could be used to find the amounts borrowed at each rate.  (Remember, 

interest = (amount borrowed)(annual interest rate as a decimal)  For example, $100 

borrowed at 3% interest for 1 year costs ($100)(.03) = $3.00 in interest.) 

 

 

12.  Assume problem 10 has a unique solution.  If the condition is dropped that the amount 

borrowed at 10% is $2000 more than ½ the amount borrowed at 8%, how would this 

affect the system?  Would you expect to find a unique solution, many solutions, or no 

solution?  Explain. 
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13.  Suppose the company in problem 10 can borrow only $6000 at 9%.  How would this affect 

the system of equations?  Would you expect to find a unique solution, many solutions, or no 

solution?  Explain. 

 

 

 

14.  In a physics lab experiment, students are told that a particle moving in a straight line (but 

not a constant speed!) moves according to the formula  𝑠 = 𝑎𝑡2 + 𝑏𝑡 + 𝑐  where s is the 

particle’s distance in feet from a fixed point at time t seconds after launch.  Students gather 

the following data:    

t s 

0 5 

1 23 

2 37 

 

Find the values for a, b, and c in the above equation for s.  Then use your answer to find 

how far the particle is from the fixed point 8 seconds after launch. 

 

 

Answers: 
 

 

1.   (3, -1)  or  x=3, y=-1  2.  (x, y) = (
2

3
,

1

2
)  3a.  (4, -1, 0) 

 

 

3b.  no solution 3c.  (3-2t, t+5, t) 3d.  (4-2s-3t, s, t) 3e.  no solution 

 

 

3f.  (2, 3, t)  4.  (3, 2, -4)  5.  (2, 3, -1)  6.  (
−12−15𝑡

23
,

−13+𝑡

23
, 𝑡)) 

 

 

7.  no solution 8.  (1-4t, 1-t, t+2, t)  9. a. 𝑥 + 𝑦 + 𝑧 = 33 9b.  x=6 cm 

        𝑧 = 𝑦 + 3         y = 12 cm 

        𝑦 = 2𝑥         z = 15 cm 

 

 

10. 𝑥 + 𝑦 + 𝑧 = 25,000    𝑥 + 𝑦 + 𝑧 = 25,000 

 . 08𝑥 + .10𝑦 + .09𝑧 = 2220  or 8𝑥 + 10𝑦 + 9𝑧 = 222,000 

 𝑦 =
1

2
𝑥 + 2000    −𝑥 + 2𝑦            =  4000 
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11.  would become 2 equations with 3 variables which is a dependent system.  Many 

solutions. 

 

12.  would be 4 equations with 3 variables (or 3 equations with 2 variables).  No solution. 

 

 

15. a.  a = -2, b = 20, c = 5, so  𝑠 = −2𝑡2 + 20𝑡 + 5 

 

b.  when t = 8, s = 37 feet 

 

 

 

 

Detailed Solutions  (start on next page) 
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Additional Practice: 

 

1. Go To  http://kutasoftware.com/freeipc.html 

 

2. Under “Matrices and Systems”: 

 Multivariable linear systems and row operations 
 

3. Go to http://www.kutasoftware.com/freeia2.html  

  

4.  Under “Systems of Equations and Inequalities”: 

 These systems of equations were intended to be solved by other 

methods but answers are given and any can be solved using Gauss-

Jordan elimination. 
 

5. You can print out the worksheets and work on them. The solutions are 

provided at the end of the worksheets 

 
6. For help, please contact the Math Assistance Area. 

 

http://www.kutasoftware.com/freeia2.html
https://cod.edu/academics/learning_commons/mathematics_assistance/index.aspx

